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ABSTRACT 



at 



The purpose of this^ book is to help teachers feel 
ease with microcompute'rs so that they will begin^ to think of 
computers as tools that they themselv^es might use. There are four 
chapters. The first chapter provides basic information to help a user 
understand the computer. Discussed are how the computer is put 
together and how , it works. To help teachers generate ideas about how' 
this new educational. aid might be useful in terms of the^r own 
teaching objectives, the second chapter describes why and how other ^ 
educators are using the computer. Chapter 3 is an int»^uction to 
software evaluation, i.e., how computer programs that are available 
for use in the classroom can be judged. Critetia are presented . It is 
suggested that teachers using computer-assisted instruction should 
have a feel foi; some of the broader issues related to comp^ters in 
education, as well as practical knowledge. The purpose of the fourtli 
chapter, which deals with social and educational issues and 
directions, is to provide a perspective aljout these' broader issues 
and a context into which teachers might place their own activities. 
Most of the book* s readings provide a bibliography of references and 
further resources. In addition, a list of resources available through 
the ERIC system is provided. (RM) '^ * ^ 
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FOREWORD . . , : 

The major functions of the Educational Resources Information Center 
(ERIC) are gatl^ering, selecting, and rapidly disseminating information 
about current resources useful to persons-^in all phases anS levels of 
Wucation. Having gathered and disseminated such information, ERIC also 
serves as a permanent archive for it, 

• An important additional- task of the ERIC system is to 7select, inte- 
grate, and publish information, from the ERIC 'data base^ftd elsewhere,- 
about particular topics of special j^urrent interest to educators. Each 
year the ERIC system publishes * about 100 such ."in^rmation analysis . 
products." . 

We belieye that the publicatioh of such products provides a useful 
service to educators, supplemen1;ing and going beyond the ac^:e^s provided 
to the broad ERIC data base,. We are also aware of the hazard involved 
in providing comprehensive and well-thought-out information about a topic 
of great current interest: under' the best circumstances, such a publica- 
tion may be outdated by the time it sees the light of day. 

This hazard is^particulaz;ly acute in the case of this publication 
on" the use of computers in education. As editor Abelson and some of l^he 
authors represented in the volume argue, the topic itself is very *un- 
|.ikely to become outmoded; educational u^e of computers is more probably 
^'in its infancy. But some information provided in any treatise on, this 
topic is likely to be rapidly outdated, ,Still, certain computer basics 
will remain relevant, as will careful examination of the many possible 
uses of computers in education, considerations in evaluating courseware, 
and both short-term and long-term social implications of the uses of 
computers in education,' This volume covers these four aspects of the 
topic well, without presiimirig to be exhaustive. 

\ , Irving Morrissett 

Executive Director, Social Science 

Education' Consortium : 
Director, ERIC Clearinghouse for 
Social Studies/Social Science 
■ ^ Education 



FEELING COMFORTABLE WITH MICROCOMPUTERS 

. . 4 • ■ ■ 

- ^ ■ • . . ••■ ■ /: _ ^ ^ 

J ''iFeeling comfortable with- microcomputers"--in a nutshell the- raisori 

■ . ". . •• .V.v . 

d'etre for this book, ^ \ ' " ^ v 

— . ' - • 

Microcomputers in the classroom are here to stay; in fact computers. 

In society- in general have become a fact of life. It is, difficult to^. - 

imagine how deeply^ computers will affect our lives in the coming ye^rs ; 

and how thorough-going will be thq transformation of lifestyles resulting 

from the "information age" explosion that is just_ beginning now, .Many - 

have Ipeculated, but one thing is certain: the im^ct of computers on- '. 

our lives will be no less remarkable than. the impact of the autompbile 

or. the televisidn has been. Because of computers/ our :Wor Id will look/ 

feel/ and act very .^different than it does todayi. iyt this point-^^i^can 

ohiy guess at -specif ic implications/ but whatever they are, We. cannc 

hide from them; they will find us. 

Micro<;6mputers are really hot itfysterious or overly esbj:eric • In 

many ways they are simpler than modern cars and television sets, but: 

while we have grown up with cars and television and become used to theui/ 

to many adults computers are new and strange. (Children don't find them 

st^range/ though; they perceive computers as a very natur^^l part of their 

. ■ ' . , , ■* 

world.) /Many adults are afraid of computers/ some feel inadequate and 
•junprepa^ed - to deal with them/ and nfen% just plain don't know that much 
^ about them^ The purpose of this book! then; is to remedy these feelings, 
and hesitations'/ whatever their source.: . ; , 

' For educators/ ipdcrpcomputers' of fer tlae potential of a uniquely 
effective teaching tool. This is not tb say "that this. potential has , " . 
i already been actualized.^ ^On the contrary: we are st ill' in the "ftambling 
around" /stage in comt>uter-assisted instruction. Nonetheless/ CAI is a 
current educational phenomenon and 'will no doubt become more important ^ 
as its present problem^ and' inadequacies are worked through. ThuS/ you 
"as a teacher may someday (if not^'already) want to try using computers to 
assist you in meeting the educational objectives you have set for your 
classes.. ■ Ip^ithis ]3bok, we hope to prbvide, you with the knowledge you 
need to .tiigin'.^hihking. of computers as tool's .that you/ , yourself / might - 



use. 



So Igoth knowledge and comfort are our goals,«' But this is not ^ 
exactly a "how to^" book. It as 'designed to provide . an atmosphere—an . 
internal "set"--for your initial foray into using microcomputers in the 
classroom, ilv^you have, tried and become frustrated, we hope the book 
will rectify th;e problem and make you better prepared to try again. 

, * In the first chapter, we introduce you to the microcomputer itself. 
This is not a technical discussion designed for beginning engineering 
students. Rather/ it provides the down-to-earth information that you 
need to understand the domputer from a user's point of view. We try to 
make the seemingly obscure and technical understandable, and to demystify 
the entire matter.* We ,take the position that the computer is a tool for/' 
your use— you are the master — and we sliow you how the tool is put 
together and* how it works. ^ 

The second chapter, describes why and how microcomputers are being^^ 
usjed. in schools. .It provides an overview of uses and some specific 
examples. The purpose of this chapter is .to tell you something about 
^what other people are thinking and doing, in the hope that this knowledge 
dll help you genetate, ideas about how this new educational aid might be 




. useful terms of your own teaching objectives. 

Chapter 3 introduces you to courseware evaluation; i*,e. , how you 
can judge the value* of the many -computer programs* tha^^are available for 
use in the classroom. You^are far more-ljLkely to use programs written 
by others. than you are to write your own. Therefore, it is important 
for you to have some criteria for" identifying the programs that are right 
for your needs. ^ , . ^ ' . ' 

It is probably best for a teacher usin^ computer-assisted instruc- 
tion/to have a feel for some of ^ the broader issu^ related to computers 
in education, as well as practical knowledge. The purpose of the fourth 
chapter, which concerns social- and educational issues, and directions, is 
to provide a perspective about* these broader issues and a context' into 
which yotr might place your own activities. 

Most of the readings provide a bdLbliography of references and fur- 
ther resources. In addition, a list of some^ resources available through 
the ERIC system is provided at the end of the book, , . 

We hope^ that you will find this book useful and that if you are . 
considering using microcomputers to further your educational goals, the. 
book will provide you with the proper background for your endeavors. 



't'bviouslYr the information and views cdyitain^d in the book are only a 
beginning; hopefully they will excite your- quriosity and give you enough 
confidence to further investigate the intriguing -possibilities computers 
hold for thfe educator • If there is 6ne thought ^ for you to keep — both ^ 
while reading the book and afterward as well—it is this: The computer, 
is a toolr no more, noless; it is your objectives that are important. 
Like any skilled professional, your„success in reaching ti;iose objectives 
.will be largely determined by. how effectively you use the tools of your 
trade. ^ New tools^; and methods can be strange and even sometimes frighten- 
ing , bat skill and knowledge overcome strangeness and fear. We hopet , 
that after reading this hooK, you will "feel comfortable with micro- 
vcom^uters'M 



'r. INTRODUCTION TO , MICROgaMPUTERS 
:/ , by- Robert B. Abelson 

When learuiing about a new field, it is hard to know where to start. 
Since the| purpose of this book is to make you knowledgeable and comfort- 
able enough about ^computers to use them in the classroom, we might as 
well sta^t with the computed itself . ^ 

A microcomputer" is not really a gingle "thing," but a system of 
things; i.e., interrelated components. Some of these cc5inponents are 
actiaally "things" in the, sense ^ that if you got hit .over the head with ' 
one, it would hurt. These include - keybc^rds TV-like screens, disk 
drives, and plastic boards containing electronic devices; taken together, 
these components axe known as hardware.' They are interrelated and form 
a fionctional system in the same way that electronic components (such as 
FM\tuner, record-player, amplif^ier; and speakers) form a hi-fi system. 

There is another type of "thing" that' is also part of "the whole 
system; it is called software. Software* is simply another name for com- 
puter programs, or the instruction^ written in a special language that 
tell the hardware what to do and wh^n to do it. Strictly speaking, 
therefore, a*program is not a' physical "thing" in* the same way that a 
f)iece of hardware is, but rather a method for solving, a problem or per- 
f orming^ a task. ^ . 

Do not 'confuse software with the' medium on which it is stored; a 
song is not the same thing as the phonograph record or tape cassette on 
which it is stored. We« will discuss various ways of storing programs 
and other infonhatioh later (e.g.y floppy disks, computer memory modules, 
etc.) . \ 

One lasf definition: "courseware" is simply software that has 
teaching as its purpose. Computer|assisted instruction (CAI) , therefore^ 
is based on computer programs (i.^i, courseware) desired with educa- 
tiona3?^ob jectives in mind. f 

In this chapter, we first cover hardware, then software, and finally 
how the entire system works together. The g^rpose of the discussion is 
to m^ke seemingly olDsicure and technical terms and processes understand- 
able to the novice — to demystify computers. , ' 
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Hopefully, you will then be comfortable enough with computers to begin 
considering how you might be able to use them in the classroom to further 
your own educational goall, 

^1 ■ f 

Hardware 

I 

The Central Processing Unit ' • 

The he^rt— or perhaps more literally, the brain— of ' the computing 
system is the "central processing unit" or CPU. This electronic wonder 
is a product of modern high-technology, in which thousands of electronic 
components (such as transistors) are miniaturized and etched into a small 
piece of specially prepared semiconductor material to- form what is called 
an integrated circuit. The basic material used is often silicon; hence 
the name, . "Silicon Valley,." referring to the area in California where 
many of these integrated circuits or "chips" are manufactured; A typical 
CPU chip is physically a very thin wafer, measuring about one-quarter 
inch square, and is mounted in a package suitable for attachment to a 
board containing other types of integrated circuits and components. 
Many of these CPUs cost less than ten dollars. 

Just as there are different brands and models of cars, each per- 

f 

forming much the same function but varying in design, there are different 
brands and models -of CPUs. But instead of being called "Starfire" or 
"Supergalactic Special" like cars, they have been giy.en more mundane 
names, such as 8080, Z80A, 6502, and 68000. The manufacturer of each 
brand and model of computer selects the chip to be incorporated into its 
system from the limited number available today on the basis of the CPU's 
specific performance characteristics. 

Basically, any CPU has the following general/ functions : (1) it 
interprets the program instructions and executes /them at the right time 
and in the right order; (2) it controls the actions of the other parts 
of the system, such as causing data to be moved from one of the various 
components to another; and (3) it performs the arithmetic and lOg'ical 
operations such as adding, subtracting, and/"makihg decisions." 

Memory 

A second major component in a computing' system is its internal 
information storage capability, called memory. It is easiest to , 

■ - /' 10 . ' 



conceive of memory as a large cabinet with a great many pigeonholes in 
whicljf^ things caii be put, sjjnilar to the post office boxes you can rent 
at the post office. The number of these electronic pigeonholes in , 

today's microcomputers is usually approximately 64,000 or "64K," although 

n 

you can^ buy computers with memory sizes of 32K, 48K/ 128K, etc, (One 

\ \ . . • • 

••K" equal^; 1,024 f which is two raised to the tenth power; for Certain 

technical reasons computer engineers tend to count in binary, rather 

than in our normal decimal number system,) 

If you were to look inside one of these pigeonholes (or memory 
cells), you would find eight on-off switches, . each conceptually similar 
to a wall switch that turns an overhead light on and off. The main thing 
to realize is that each of these eight switches can have only two states: 
on or off. (In binary terminology., the number "1" refers to the "on" 
state, and "0" refers to -"off.") Therefore, if you work out all the 
permutations and combinations, you will find that there are exactly 256 
ways you can arrange these eight switches (for example, the first two on 
and the other six. off; the second, fourth, and f ifj:h on aii^ the other 
five off; etc). The implication is that each cell can hold any piece 
of information that can be coded in up to 256 ways^ Each such unit of 
information, or of information storage capacity, is called one byte. 

Let's take an example. Each letter of the alphabet can be assigned. 

an eight-digit binary code (i.e,, using only I's and O's); for example, 

upper case "A" could be coded as 01000001 (i.e,, arrange the eight 

switchers from "left to right, as of f-on-of f-of f-of f-of f-of f-*on) . As a 

matter of fact, a system of coding all the letters of 'the alphabet, as 
. ■ • \ ,. ■ ^ ' ■ 

well as the numbef s \and sp'fecial characters like asterisks , is in common 

^> " ■ 'a - 

use today. This system uses one byte of memory for each letter, number, 

or other character. Thus, storing the word "FROG" in meitiory takes four 
of the 64, 000* bytes in the memory of a typical micjtocomputer , Storing a 
typical double-spaced typewritten page of information requires approxi- 
mately 2,000 bi^tes of memory (one byt4 for every typed character on the 
page). ; 
^ Each byte or cell of memory has an "address" — a number or some other 
code referring to its locati^on^ much like post office boxes are assigned 
box numbers. When the CPU needs data from memory to carry ouj; an 
instruction, it specifies an address and asks for the contents of; that 



cell to be sent to one of its own internal registers. Similarly, to 
store information, it send^ the, contents of one of its' internal registers 
to a specified memory address • Programs are therefore written in terms 
of addresses rather than in terms of specific information, for example, 
to add two numbers, you tell the. CPU to retrieve the contents of, say, 
address "A," then of. address "B," add,^ then, store the answer in address-. 
•••C," You then instruct the CPU to display tlie contents of address "C"^ 
on the TV. screen monitor. This type of programming' allows great ^flexi- 
bility: whatever numbers you have previously stored in cells "A'Vand ^ 
"B" will be added by this little program. 

One final point about memory must be made. Two common types of 
memory are in use — RAM^ (random access memory) and ROM (read only memory) . 
There are two major differences, between RAM and ROM: (1) ROM is perma- 
nently "burned in," so that the CPU can retrieve information from it but 
cannot send new information to be stored there, whereas RAM can be bo.th 
"read" from and "written" to; and (2) when you turn of^f the .power to the 
machine, RAM totally loses all the information stpred, whereas ROM 
retains it. ^^OM is therefore used by manufacturers to store certain, 
very basic information that must be available to the CPU at all times, 
regardless of whatever else is going on inside the computer. RAM, on 
the other hand, is more like a, scratch pad that can be used for any 
transient purpose; if you want to save Vhat you have stored theiTe, how- 
ever, you must copy it onto a ^^rmanent medium, such 'aa a disk, before 
turning off the machine. 

Peripheral 'Storage Devices ^ 

Because of the way in which memory is electronically connected to 
the PPU, memory is .generally thought of as'being an "internal*' or 
"central" component , of the computing system. "Peripheral" devices that 
can also' be connected to the system have much the same general functions 
as memory — with a few significant difference^.. These devices ^simply 
provide a means for storing much larger quantities of , informatj|on than 
central memory cah hold, and the information can usually be stored in a 
permanent form. However, befpre the information can be used ty the CPU, 
it must first be placed in memory; therefore, it takes longer to access 
peripheral informatio'n. 



> The most common peripheral storage method used in microcomputers is 
the "floppy disk." The disk, itself is a round plastic platter ^hat looks 
a little like a flexible version of a 45 rpiri pjibnograph record. It is . 
coated with a substance that can be magnetized in such* a way that it can 
store' a' great many binary nuiribers (I's and 0*s) These binary numbers 
are organized ■into bytes 'just as they^ are in. ceiitral memory. Thus, €he 
information on the disk caji be>"read into" memory, at which time it 
become^ directly available to the CPU. ^Similarly, any numbea: p^byteS' 
in memory can be "written" on the disk for permanent storage; obviously, 
once, on the disk/ the information can be read back into memory at a later 
time. The physical device. that does the reading. and writing is called 'a 
disk drive. . " V' ■ 

other common peripheral storage devices, include tape drives and 
hard disk drives. Tape drives for microcomputers use tape cassettes and 
function similar to audiotape recorders. Although cheaper, they are 
much slower in operation than 'disk drives and have an important addi- . 
tional limitation: to find any desired piece of information, you have 
to read all' or part of the tape sequentially from beginning to end. 
Disks, on the other hand, are "random access," meaning that, you- can 
immediately access any information no matter where it, is on the disk 
without searching for it sequentially from the beginning.; 

Hard drsks are common in business, but rare in .the. smaller systems , 
that ajre used in schools. Basically, a hard disk functions in th^ sam^v 
way as: a floppy disk, except it has a much larger capacity and is much /' 
faster in operation. You cannot ordinarily remove the actual medium, / . 
however. The hard disk system is like a jukebox in which the records., . 
are.^more . or .less penrianently in place,, while the floppy disk is more 
like a single-record phonograph in which the user selects and mounts the 
record he or she wants at that moment. 

Recall that the typical microcomputer memory can hold 64K bytes 
(which is theoretically about 30 double-spaced typewritten pages). In. ^ 
comparison, a typical floppy disk can hold from lOOK to 500K bytes, 
depending on the system.' Hard disks can hold many millions of bytes. 

Even though these devices are random access, this does not. miean the 
information is placed helter-skelter on the disk. In fact, there is 



always a rather structured organization, ^nd it takes some complicated 



software to keep traqk of where* each piece of information resides, With- 
out examining the technicalities oif how this is done, it is' important to 
know that, from the user's point of view, the* information is organized 
."in files, A file is simply a body of information about some particular 
thing. It: could be a file ' of data, for^^xample, dr it could be a file 
of computer in^rtructions (i.e. , a program) • Each f lie' is ;given a name,; ; 
when the user wants to access the .information on the file, he or she 
refers to it by its name, rather than by Its location on the disk. 

Input/Output Devices ^ 

. , in prder .to get these mar^lous electronic systems to help us in 
our work, we obviously need a way to communicate with them; ^ and , because 
they are our topis, not we theirs, we. must Be able to communicate in 
language or other mearis t^t is comfortable for -.us. The devices which 
allow such communication are called input/output (I/O) devices. 

The most common input device is the familiar keyboard. Basically, 

' . • ■ ■ ■ ■ • . . * . . ■ — 

it iooks iike (and is used like) a typewriter. We type in our commands 

and information> and the device (along with its associated software) 
translates each keystroke into a pattern of I's and O's that the computer 
can ••understand." Often, the characters we type in are translated into 
the,ir binary codes and directly stored in the computer's memory, one 
byte, per character, for later use.^ Alternatively, the software already 
]r'esi:i^ng in the commiter recognizes the pattern .of characters we type in,/ 
as a command to do soinething, in which case the command is directly / 
executed by the CPU. ^ ^/ 

The opposite side of the coin is ^ the printer. This output device 
translates bytestof binary code sent by the computer into electr07'v 
mechanical signals that control the printing -mechanism. Similarly, a TV 
monitor (also called. a video display) prints characters on the /screen or 
draws pictures in response to the binary signals sent by the computer. 

In addition to these common and familiar I/O devices, a/ large group 
of other devices can be used to accept input or produce output. Ther^^' 
are input devices that translate /^rarious kinds of -.human responses into a ^ 
set of binary numbers; that is tttfe only way a computer can work with the 
information.^ "Joy sticks'," for example , accept mechanical movement and . 
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code it so that the computer "knows" which way you have moved the stick. 
There are also environmental sensors (such as those found in ' ' 
micr6processor-based ignition and fuel systems in cars) that' translate 
temperature, pressure, etc. iWto binary codes. | i 

Various types of output devices do the reverse : they translate 
binary signals sent by the computer intd some form that can be understood 
by»people (or' by other machines). For example, a plotter translates 
these, signals" into pen^ movements to cause a graph or diagram to be drawn 
:6n a piece of paper.' There are e,ven speech synthesizers that allow the 
computer to "understand" the spoken word and. to produce "speech" that -we 
can understand. . • • . \ * 

In general, an intermediary device is placed between the computer 
knd the I/O component. This device, called an' interface, involves both 
hardware and software necessary to make the translations described above. 
These translations between human language and computer language are made 
automatically by the I/O devices and their interfaces, so that the user 
finds it very natural to communicate with the machine. 

Putting the Components Together 

Vie have now described the mpst important hardware components of a 
typical miicrocomputer system: the central processing unit (CPU) , memory, 
peripheral stotage devices, and input/output devices. Many manufacturers 
of small computers package 'all or some of these components in one unit, 
so that from the user's point of view; it is simply one machine. Other 
manufacturers supply the components separately, so that the user plugs 
the various parts together. Advantages of the first method include com- 
pactness and the assurance that the parts are all compatible. An advan- 
tage of the second method is flexibility — you ^ can pick and choose the 
components that best fit your needs and you can easily add new products 
when they become available. 

Regardless of how the computing system. is packaged, from a logical 
(but not necessarily electronic) point of view, you can think of the 
parts as fitting together as shown in the diagram below. As the diagram 
shows, the CPU can communicate with all the other devices, which makes 
sense because it is the CPU that controls the functioning of the Entire 
system. / , * ' 
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Computer hardware, no matter how fancy, ipasically sits there and 
■ " >■ ■ ' ' ■. ' ' 

does nothing until, it is told to act. What tells it? Th^ answer, of 

course r is that ccinputer programs — stfings of instructions and related 

information — provide the intelligence. It is the programs that tell the 

CPU what operations to perform and in what sequence • Another name for 

computer programs is software, 

V Programs must somehow first be stored in the memoir^ of the computer, 

and in the computer's own language (bytes of binary (code) , before the 

CPU can access and understand their instructions. Normally.,^ the act of 

placing the instmictions in memory is" initiated by a- Vcommand to read a 

file of program instructions into memory from a pgripheral device, such 

as a disk, by directly typ^ing the commands in on the keyboard. Later, 

we will discuss a little more about how these programs work, but first 

le,t us.lbok at the various types of programs that exist. 



Operating Systems 

. * When you realize, that even the seemingly simple ;coromand to read a 
program from a disk into memory requites that the CPU recognize your 
command, and that the hardware. really cannot do anything by itself 
(including recognizing the simple command to "READ"), it becomes clear 



If) 



that there must be some level of softwarie always raiding in the co;m- 
puter's memory,. " This is vjhere ROM comes in. , Recall that ROM is memory 
which is "burned ifi"— i.e., the information it holds 'is never changed 
and is not lost when power to the machine, is turned off. 

ROM holds a small -master program wh4.ch, ^ among ;other things, tells 
the CPU the first thing to do each time the power is' turned on. ^ 
Generally, it tells the CPU t^ read a specific program file bn a specific 
disk drive into memory. (Of course, it is the user's responsibility to 
first insert the ^correct disk into the disk drive.) This program is ^ 
part ^of a large, complicated set of software known as 'the operating sys- 
tem-, which is generally supplied by the manufacturer when you buy the 
hardware. , * 

Each brand and model of computer has its own operating system, but 
^11 operating systems consist of a set of master programs that handle 
the everyday, always-used operations such as decoding keyboard characters 
and recognizing certain- very basic commands (such as "read a (S^isk file") . 
Since virtually all other programs use at least some of these very basic 
operations, no other program will man without the Operating system. 

One of , the most important functions of an operating system in a; 
computer that' uses disk drives is to handle the disk operations. The 
operating system allows you to refer to files by names, rather than 
worrying about where they reside on the /actuar' disk. It also» keeps track 
of what pajrts of the disk already contain information; thus,, when you 
want to store something else on the disk, it will not over-write the old . 
information xinless you tell it to. / , . 

Computer users usually need not concern themselves with the irxternal 
mechanics of operating system software. A manual that comes With the 
computer tells you what commands to type in tp. make the computer do vari- 
ous things; the system programs will automatically interpret these com- 
mands and instruct" the CPU to perform the required, functions. 

Language Translators- 

Another common type of software available today consists of programs 
that translate other programs into the computer's own -language. These 
translators allow;you to write your programs, in a natural, English-rlike 
language, vwhich is much easier to do than writing in the computer's own 



peculiar language using only dodes comprised of l'*^s and O's,- The trans- 
lator prcgram reads your prbgram as input and translates your instiruc- 
tions into the appropriate machine code, j . . "\ ^ \ 

Some of the mere common languages for which translators exist are 
BASIC (a general-purpose beginner's language), FORTRAN (a scientific and 
mathematically-oriented language) , and COBOL (a business-oriented lang- 



uage)\ A wide variety of other, special-purpose languages also exist. 

There are several methods for handli^ng language translation, A 
"compiler" is a program that translates yoUr entire program into ^ / 
machine language program which is then/stored on a disk. . The resulting/ 
machine language program can be read into memory and run at any future 
time withput retranslating, resulting in very rapid execution. 

An "interpreter on the other/hand, translates each individual 
instruction in your program and then- immediately executes it. It does 
not create an entire machine language program first, just a series of 
machine instzructions corresponding to a single statement in your program. 
Programs run under* interpreters are much slower than compiled programs, 
but interpreters make modifying programs and debugging them' (re'moving 

errors) easier. / ' " ^ 

■ ■■ • ' / . 

There are other types of trcinslators , each with specific advantages 

and disadvantages, but as a group, this special type of software makes 

, / . , . ■ ■ ■ . V 

programming tfiuch easier than it would be if you could only communicate 

•■'.'/'■■•■ 
with the computer in its/own- language. 



Applications Programs / ; 

Do not get the idea th^t you must write your own programs in order 
to use a computer. In fact, there are probably more people using com- 
puters today who haven't the slightest idea of how to program them than 
there are professional (or amateur) programmers. 

Available on the market is an enormous ^array of so-called "applica- 
tions programs "r— programs written for a specific use or application. 
CAI courseware represents one type of applications program. Generally, 
you buy disks for your machine with the programs you want already stored 
on them. You simply insert. the disk in . the disk drive and command the 
computer to read the disk and execute the program. Later in this book 
we will look at various types of courseware that are commercially avail- 
able. * 

■ ' ■ • ; 1.' 18 ■ . ■. 



Some Perspective' on Soft;ware * 

As we have ^seen, hardware does .essentially nothing— except lodk 

tret:ty and cpst money— without software. Furtheiinore, although there 

■ ^ y 
are. some differenc^ in the quality and capacity of comparably priced 

components today, the hardware in most computers in a giveii, price range 

perfojnns pretty much the same. It should *theref ore be becoming clear 

that most of the .value of a computer to you/ your students > or your 

school is contained in the software. ' 

While hardware has been' getting dramatically less^^^^pensive over 

the years, good software is still extremely costly to produce becausfe 

writing good programs is so labor-intensive and requires >,a^^j^r^^ of 

skill and exp^rience^.N And there is a great" deal of >dif f eij^i^i^J^^ 

good and bad software; as with so many 'things dn thiS' world, good things 

Idp not often come cheap or easy. Lat^r in this book, we* will look at 

'some ways^ you can -evaluate the quality and usefulness of CAI courseware. 



How It Works 



Remember that* our go^l in this discussion is to make you knowledge- 
able enough to. feel comfortable about: using computers to further your 
teaching objectives. We have so far ^discussed hardware and softWcire, so 
that you now know about the various essential elements that make up a 
computing system. The final section of this introductory chapter 
attempts to provide ^spme insights about how the system actually works in 
running a program. You do not absolutely need this information in order 
to successfully use courseware in ySur classes, but knowing it will give 
you a greater understanding of how the progr^s work and will assist in 
demystifying the ^entire field. 

Internal /Program Storage 

Three basic concepts are important in understanding how a computer 
runs a program. The first is the idea of the! -internally stored program. : 
This simple idea was one df the biggest , breakthroughs in the development 
of computing: theoiry, which alloWed the creation of modern computers. We 
have actually .already made reference to it: All the instructions that . 
comprise the computer program are stored in the memory of the computer. 



just *as they jwere data i Iri^^ words, the method, or "algorithm" 

for solving . a problent or pe^^orming a task/ is stored in its entirety in 
the memory of the computer^bef ore the computer begins its work. ' 

This also means thtkt, electronically and physically, there is abso- 

-■0', .'^'^y/-'^ ' ' ' . V • , . • . ' 

luteiy^j-i)^ di^erence b^itw^ data and program. In f^ct, if you were to , 

look at the^bntent4^ a cell in memory, you could nat tell whether the 

cell held^ata or a^irogram instruction. All you would see would be . 




numb)B«> I's and O's. The entire prpgram, wi'th all its 



ih0^^;decision. criteria, and so forth, is stored in the cbm- 



^or^^l^rore any execu^tion occurs. 

I '^fj^^a^^ Branching - ' , ;..\ ^ • 

:ire program stored in memory allows decisions to be 



^i^mi^^^^V^^^^^^^^ the basis of ^some condition which exists, without 

'^"^ft^rvention by the user. Thus, the CPU .can be executing a series of 
:ructions, cone to a decision point, and branch to one or another 



^r^^pgies of instructions depending on. the outcome of the decision. Here 

: , is how this is accoaiplished: ' . \ 

The CPU has an internal register known as the "program counter." 
The progr^ countar register, holds the address of the cell - in memory 
that contains the next instruction to be ^executed. (In this way, the 

■ » .•!.■■ " ■ ' • i 

CPU "knows" which cells in memory hold instructions rather than data.) 
Normally, after each instruction is executed, the CPU automatically 
increases the number in' jits program counter, by one. It then fetches the 
instruction in that memory cell for its next cycle. 

-There are instructions that allow you to change the proigram counter 
to anything you want;, however. These instructions' can tie combined with 
other instructions to allow "conditional branching. " For example, in 
your program you can instruct the CPU to compare two numbers, say A and 
B. If A is larger than B, the program instructs the CPU to reset the 
program counter to, say, memory cell 1000. Then, on the next qycle, the 
CPU will execute the instruction found in cell 1000, If A is not larger 
than b; the CPU simply increases the prog.ram counter by one, in the / 
normal I way, and executes .that instruction next. Therefore, a different 
instruction is executed if ^A is larger than B than if A is not. 



Symbolic Addressing and Coding 

The 'third- important concept to understand is that of "symbolic 
..A ' ■ . * • 

addressing and coding.'! Or:iginally,'' programming computers was ; extremely 

tedious 'and vety error-prone because all ;data and instructions jhad to be 
coded as I's and O's and then entered that way into the computer i As 
yoii know from' our discussion of software, language translators were 
eventually developed so that you could program in English-like commands 
(like "ADD"''and "READ") ; the translator program then .codes these commands 
into the appropriate binary patterns. 

In addition, the so-called higher-level languages, like BASIC, allow 
a programmer to r6fer to memory addresses by symbolic names. The pro- 
grammer can assign a synibolic 'code name to' any address and then 'refer to 
the contents of that cell by its symbolic name. Thus, progaramming became 
a mij^ch^more feasible-, and natural, task. One can now, for example, write 
programs with commands such as "ADD COST TO 'OVERHEAD" o^ "TOTAL = ITEMl 
+ ITEM2" instead of "OOlOllOlOlOOlOlOOOllllOlOlOOlOlioiop, " ■ ' 

A Simple Program 

Now we are, ready to look. at a simple example that illustrates the 
logic of a program. This example will help you understand how a computer 
"thinks." You may be surprised at how little a computer can actually do 
in- each step* and at how simple the operations really are. From these . 
simple operations, however , some pretty, complex programs caiT be built . to 
perform some very complex tasks. (The following discuski.on is a bit 
technical, and it certainly is not necessary for a teacher to master in 
order to effectively use CAI; it is nonetheless included for those 
readers who are interested, in increasing their knowledge of . how computers 
really work.) 

' ■ Let us take;;^s- our example the task of adding two numbers , which 
are typed in on the keyboard, and displaying the answer on the screen. 
Before proceeding, you need three additional facts: First, the keyboard 
has a register called a "buffer," which holds the binary representation 
of the character you just typed; second, when you type a character, the 
keyboard se^s a "status switch," which indicates that there is a code 
residing in its buffer; and third, the CPU has /k regifster that >re shall ' 
call the "accumulator^" which holds numbers (or codes) that are to be 
operated upon. ; r 



NoW let's; list the major steps through which the conjfuter must go 
to' perform our simple task: 

1, I'jooy. at the keyboard status signal. Does it indicate that a 
number is wait:ing in the keyboard buffer indicating the operator has 
typed in a nxiriber? If not, keep looking. If so, proceed tfo step 2. 

2, Mov6 the nvimber in the buffer to the CPU accumulator: register • 

3, Move the nvimber in the accumulator to a memory cell that we 
will refer to by the symbolic name "A." (Memory cell "A" wiil now con- 
tain our first number.) 

4.. Repeat st«p 1 (this time we are looking for the second number 
which is to bet typed' in) C 

. '5. Repeat step 2 (after the operator has typed in the second. 

number)., , * / 

.•• ■ ' ° - • . • 

6. Move thev^nUmber in the accumulator to a memory cell that we 
' \ 

will refer to 1 by the symbolic name "B." , ' ^ 

7. Movej the contents of memory cell "A" (which holds the first 
num]:>er to be a^dded) to the accumulator. 

8. Jtdd the contents of memory cell "B" to the contents of the 

accumulator, j y 

9. Store the contents of the .accumulator (which -now holds the sum 
Of the two numbers) in a memory ce^r that we will refer to by the sym- 
bolic name "C." • 

10. Move the contents of memory cell "G" to. the video device. * 
Shown below is a program, written in the BASIC language, to accom- 
plish the above steps. Note that in this language, each instruction 
must be assigned a number. 

1 INPUT A ' 

2 INPUT B ' ' ^ 

3 LET C = A + B -'^ 
. 4 . PRINT C" 

Let us now modify bur p/ogram to illustrate conditional branching. 
This time, assume we want the computer to stop if the second number we 
enter is zero; otherwise, the computer does the addition, displays the 
answer,' and then repeats tltie whol^ program with a new set of two nufhbers 
to be added. YOU can also see in this program the function of the 
instruction numbers; they tell the CPU what to' set the program counter 

to when you want it set to something other than the next instruction. 

• * ■ - ■ . ■ -. ' . ■ ■ ' 
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1 INPUT A ; \ . 

2 INPUT B ' • . ^ ^ ' ' \^ 

. 3^ IF B « 0 THEN GOTO 7 , , . \^ 

4 1 LST C « A + B • ' ' 

5 ! ■ PRINT C 

6 i GOTO 1 . ^' 
' 7 ' STOP 

^ ■ . ^ \ 

With' the information presented in this chapter, you now know most 



o^ what you need to begin considering computer-asslstied instruction for 
yo^r classes. In the following chapter , we turn our attention to why 
and how. microcomputers are being used as educational aids. 



i 
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2. WHY AND HOW MICROCOMPUTERS ARE BEING USED IN SCHOOLS 

Now that we have discussed what microcomputer systems are and a 

little about how they work/ it is time to turn bur attention to why and 

* 

how they are being used in schools. Since this book is targeted pri- 
marily at social studies teachers our emphasis wherever possible is on 
using the computer in social studies. However, most of what is said 
here applies to all Subjects. 

The reason the computer is such an exciting. new educational tool is 
that it is so well suited to certain# types of instructional strategies. 
In fact, it may provide the best way of implementing some of these 
strategies. This is not to say that computers are currently being used' 
to their full potential in this regard. In fact, as we have seen,r the 
potential of the computer does not reside in the hardware itself/ but 
rather in the software that is written to actualize^ this potential. 
Later in this book we will consider some ways of evaluating courseware, 
but for now, let us look at why such great potential exists. The fol- . 
lowing discussion illustrates some of the uses for which computers are 
particularly well suited. 

We can (perhaps arbitrarily) classify these uses into three groups: 
(1)' to provide condi^ons known to facilitate learning, (2) to provide 
conditions favorable to motivation, and (3) to provide efficient manage- 
ment of learning. 

First, good courseware can proyid^ a variety of conditions known to 
facilitate learning. For example, good courseware can provide immediate 
feedback (learning is generaljLy inversely proportional to the length of 
time between response and reinforcement,, or other feedback) . The computer 
can be. used to require active motor and/or cognitive participation on - 
the part of the student, as opposed to paissive listening or reading 
(involvement of motor and multiple associative pathways strengthens 
learning); it can also be tised to break down complex tasks or material 
into easily mastered steps (shaping or successive approximation can be a 
very effective teaching strategy) . Courseware can perceptually organize 
complex phenomena or information through dynamic graphics and other 
techniques '(learning can be facilitated through creative use of new and , 
different .perceptual organizations). It can also, of course, provide 
lots of practice (strength of learning is proportional to number of 
trials or time on task) . * 



Socond, good couruoware can provido conditiona fAvorabla to motiva- 
tion. It can provide a highly motivating background in which practice 
or nov learning occurs; using computers haa boon found to b<3 Inhoroi^tly 
highly motivating and fun for otudonto, especially when graphics and 
interactive techniques are used creatively, Furthermore, CAI can bo 
used' to give students more control over their own learning experience by 
creating a learning situation in which students have more responsibility 
(this aooiies to thosQ computer-based' activities, that are more sophisti- 
cated than simple drill-and-practico programs) • ^ Also motivationally 
advanTzaceous is the fact that the computer can provide totally objective 
feedback not confounded by the teacher's mood or attitudes and expecta- 
tions toward the student or by the student's interpersonal patterns. A 
good program can also continuously and automatically adjust the dif fi- 
\culty of ^ lesson so that .every student has a predominantly successful 
experience, regardless of ability or stage in learning. 

\ Finally, computer-assisted instruction can be used to provid^ effi- 
cient management of learning. It can provide drill and practice with a 
minimum of wasted teacher and student time, it can continuously and auto- 
maticklly present tasks or information that depend on the student's per- 
formance on prior tasks, and it can automatically provide the teacher 
with a record and analysis of students' successes, failures, strengths, 
weaknesses, and response patterns. Moreover, CAI has the potential of 
permitting the teacher to personalize each student ' s learning activities 
by setting parameters in the computer programs, ,as well as by selecting 
different types of programs depending on the student's best learning, 
style; for example, highly structured programs such as drill and prac- 
tice for students who need structured direction, progr^ emphasizing 
graphics for students* who learn best through visualization, and programs 
allowing free use of data bases for students who learn best through 
exploration, discovery, and insight. Lastly, computers can be used to 
provide activities that investigate or use highly complex situations or 
material that would be difficult or impossible- to use without a computer? 
for example, computer programs can simulate phenomena the student would 
otherwise not be able to experience, they can explore data bases not 
otherwise readily available to the student, and they can quickly perform 
calculations that allow the student to examine very complex relation-- 
ships. * 



The rendincju in thia chapter axamina in aoma dtstdil wnyu in wh^rch 
microcomputortj c<tn be and ^ir« being ua«d in.achoola. The firat ruading/ 
by Donyae Fonnan, li3t« a wide variety of computer applicAtiona in oduca- 
tion. Computor-aaaiatod ihatruction Lu only ono of twolvu application^ 
described. We include thia reading f irst^ to provide an overview of all^^ 
the likely contributions computer can make in a ochool; the readings ^ 
that follow generally concentrate on CAI/ 

In the second reading, James E. Davis and John D. Haa^ dascribe in. 
more detail seven categoriou of instructional courseware: drill and 
practice , tutorials , demonatratione , simulations , information retrieval 
and analysis f instructional games, and computer literacy skills progreuns. 
Although examples are drawn from elementary Qpcial studies, the descrip- 
tions apply equally to other levels, ;^ 

The next three articles provide more speOfic discussions of the 
uses of educational software in schools. TlwHjcst, "The Computer in 
The School: A Case Study," by Andrew Zucker , jPHLjes^ many examples of 
the ways in which computers are actually being lised in*^ schools. Although 
he describes applicarions beyond social studies , Zucker provides many 
ideas about: how the computer can, be beneficially employed and includes 
some examples related to the social studies • One, for instance, involves 
a high school history student who used the computer to correlate U,S, 
senators' voting records on civil rights with a number of other vari- 
ables. 

The second article, "Social Studies Education in the Informatiorl 
Society,-" by Beverly Hunter , focuses on simulations and data bases as 
examples of computer-based tools that can be used in social studies 
instruction. The examples also suggest ways in which these tools can be 
used to help analyze the impact of computers in society. 

.The third paper, "Using Microcomputers in the Social Studies," by 
Thomas ^D. Weible and Jacqueline McMadibn, describes a typical type of 
simulation program. It is presented here to provide a more detailed 
description than the previous articles of how such simulations operate. 
It shows'^h^tT'^Tt^'type^f activity can be used to involve students in 
the events of a time period, in this case the late 1920s and early 1930s. 
The authors report that students asked to comment on the experience gave 
responses such as "I feel the game was a great challenge and helped me 
better understand the Great Depression." 

-23 2(l 



One of the most exciting uses of a computer for instructional pur- . 
poses is in conjunction with a videodisc, ' So far precious^little soft- 
ware is available for this function, but the technology, which already 
exists has tremendous promise as an educational method. Therefore, no- 
anthology on our topic would be complete without inclusion of the "intel- 
ligent videodisc The article Jeff Kemph, "Videodisc Comes to^ 

School," describes the technology -an<f the ways it can be Used inter- , 

■• . ■ ■ . ■ ■ ' .... 

activi^iy with a microcomputer in an educational context. 
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POTENTIAL, ACTUAL, AND PROJECTED USES /, 
OF '-THE CeMPUTER IN EDUCATION" ■ 
by D^nyse Formian . ^ 

■ . ■ , . • , " 

A search of the literature reveals that there are various applicar 
tions which have been identified as being reasonable and effective uses 
of the computer in education. These applications include the following; 

r. Administrative applications, which include su<^]^^ctivities as 
keeping track of accounting, payroll, inventory, and employed records 
and of attendance , grades , and student records. The computer has also 
been used in administration in cl^ss timetabling a;nd in isimulatin^ models 
to* forecast the implications of decisions and changes in the educational 
environment. 

2. Curriculum planning applications such as the resource informa- 
tion file which was developed and is being used in Alaska to provide 
teachers with information on, available educational resources. 

3. Professional deyeio'pmertt applications, which not only provide 
teachers with^ new skills and an understanding of the uses of computers 
in education, but could also provide highly informative and imaginative 
professional development courses in other areas, of .education. 

4. . Library applications, which involve the computer in maintaining 
records of holdings, managing intra- and inter-library loans, and enab- 
ling users to search files for relevant titles and information. 

5. Research applications, which enable a school or district to 
analyze data collected on a regular basis or for special/purposes. 

6. Guidance and special services applications, which include com- 
puter administration and scoring of selected standardized tests;:; pro- 
vision of guidance and career information using a ComputerL and the 
administration of tests and the analysis of data to assist special educa- 
tion personnel 'with the diagnosi^^nd remediation of learning problems. 



Excerpted from "Search of the i;jiterature, " in The, Computing Teacher 9, 
no. 5 (January 1982) pp. 43-44.: . -U by permission of the International 
Council on Computers in Education.^^^; 
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7. Testing applications, which include computer assistance in the 
construction, administjfat ion, scoring, and "evaluation and analysis of 
test results. * 

8. Instructional aid applicg^tions, which involve the use of the 
computer in the same manner that any audiovisual device or, piece of 
laboratory equipment may be used to demonstrate or illustrate -concepts 

or to allow students to manipulate parameters withovit having, to duplicate 
a real world situation. * ; _ 

9. Instructional management applications, which assist the teacher 
in providing individualized or small-g.?:oup instruction by using the com- 
puter to manage the student's learning experiences and to monitor and M 
assess progress^ V" / 

^10. Cpmputer-assisted instruction applications, which involve the 
computer in taking over a central part of the instruction of the student 
and which can 'include a number of different modes of interaction with 

the student.. * , . ' 

a. ' prill-and-practice' programs take advantage of the, com- 
puter 's tireless patience and,-ability to provide immediate feedback and - ^ 
reinforcement ' to prescribe, provide, and monitor potentially very complex 

.drill-and-practice activities which can be tailored to a student's indi- 
vidual needs. 

b. Tutorial programs, depending. on the capabilities and the 
storage capacity of the computer system, are dialogues between the 
learner and the designer of the educational program. The computer acts ' 
as a "tutor" to teach the student concepts and skills* The worst of . ^ 
such programs are simply page-turners which present passages Of text and 
then ask the student to answer a question on what they have just read. 
The. best type of tutorial, called "dialog," leads the active le,arner 
through a series of carefully planned questions to some new understanding 
or knowliedge of the topic at hand. 

y:: c. Simulations or controllable worlds are programs in which 
the computer can be used to simulate or generate environments for the 
learner so that he or she can change variables and explore situations in 
a manner that might have been too expensive, too restricted by time . 
limitations, too dangerous, or too impossible to allow the student to , 
explore in the real world. 

■■26 ■ ■ , 



11. Computer awareness and literacy applications, which involve 
the computer in preparing students to understand and to be able to use. 
computers in our future computer-oriented society. 

12 n Computer science applications*; which include teaching students 
about computer architecture, operations, programming, an4 applications. 

4> K . 
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MICROCiOMPUTERS IN THE SOCIAL STUDIES \. 

by James E. Davis and John. D. Haas 

■ ■ ^ • . .. ■ * ■ 

There are at lea'st two categories of classroom use of microcom- 
puters: (1) management and recordkeeping tasks and (2) instruction. 
Many routine classroom chores can bei completely handled by an; in-class 
computer or can be simplified with the help of a computer. Teachers do 
quite a bit of record-keeping that could become less burdensome with the 
aid of a microcomputer: maintaining class rosters; checking textbooks 
aut to and back from individual students; recording and reporting student- 
attendance; recording completion and grading of homework assignments; 
recording results of quizzes, tests, and examinations; analysis of scdres 
.in determining letter grades; creating and producing ditto mastiars; and 
Other information processing required by district and school policies. 

There are seven general uses of microcomputers as aids to tieaching 
and learning: (1) drill and practice, (2) tutorial, ~^(3) demonstration, 
(4) simulation, (5) informa-tion retrieval and analysis, (6) instructional 
games, and (7) computer literacy skills. 

V Drill and practice is the simplest, most mundane type pf micro- 
computer use and also the easiest type of program to create (for prof es- 
sional program designers and for teachers who write their own software).. 
For social studies at the elementary^ school level, most programs fall in , 
this category, focusing on such topics as: capitals of states, geo- 
graphical location of nations and continents, relational geography (e.g., 
Colorado is north of New Mexico and west of Kansas) , capitals of nations, 
library research skills, and reading, and summarizing tables of informa- 
tion presented in graphics. . , 

tutorials instruct th^ student, in a sequence of question (computer)- . 
response (student) -feedback- (computer) , in the well-known programmed 
ahstruction linear or branching formats. Elementary social studies pro- 
grams of this type are: how to read a map, how to handle money, how a 
bill becomes a law, colonies in the New World, cUid natural resources of 
a nation.. This use is clearly almost as limiting as drill and practice. 



Excerpted f rom^a longer paper by Davis and Haas. Used by permission of 
•the authors. ^ \ <>: 



Demonstration is a traditional teaching technique most commonly 
used .in teaching science and mathematics. Using the microcomputer for 
demonstrations assures that the dentohstratiori will work as planned and . 
that all students can- see what is happening—one or two at a time at , the " 
console. Further, this use often incorporates many special capabilities 
of the microcomputer, such as high-resolution graphics, multi-colored 
diagrams, soXind effects, and moving figures. Although the computer is 
particularly well-suited to demonstrating such processes as planetary 
motion or fruitfly genetics, it can also be used to demonstrate such 
system interactions in the social sciences as the circular^' flow diagram 
of a market economy, the evolution of geological s;trata (as in the Grand 
Canyoh) , the time' flow of underlying and immediate causes of an his- 
tor ical event, the public transportation systems of a large ..urban com- 
plex, and the dynamics of a social system Je.g., a family or ^n elemen- 
tary school) One elementary social studies program ("Historic Scroll") 
prints'^up to 40 separate time lines of key events froni B.C. to . the- 
present. Another ("You Can Bank on It") demonstrates how a bank operates 
as an interactive system. 'Demonstration programs for social studies are 
relatively rare. 

Nori-computer simulations have been popular with social studies 
teachers for the past 15 years . Now they are available for the micro- 
computer, but with one somewhat* severe limitation. Since social inter- 
action (i.e., student-to-student and small group) is a valued aspect of 
in-class social simulations, the machine-student interactions of micro- 
computer simulations tend to restrict if not preclude interaction among 
students. [Ed. note: Many computer simulation^ can be set up in the 
classroom in such a way as to foster group interaction . and group 
decision-making.] ^ . '* a , • 

Simulations model real-life or fantasy situations In simplified 
f orms^. They allow students to understand the essential factors involved 
and to change or manipulate key variables to yi^^id diverse outcomes. 
Unlike games, simulatipns do not result in winnlp^ or losers; they tend 
to emphasize the process, the interaction of* variables, and the effects 
of human decisions. There are quite a few commercially produced simula- 
tions for elementairy social studies, simulating such contexts as: an 
overl^d journey on the Oregon Trail in the 19th century, the fur trade 
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in the 1770s, ruling the ancient kingdom of Stamer, transporting furs by 
canoe from Minnesota to Ontario, Canada, small business practices in 
selling apples, bicycles, or lemonade, problems faced by a forest fire 
dispatcher, and Presidential- election campaigns/ 

The most common use of the computer is for information storage and 
retrieval. The microcomputer is ideally suited to store information 
that can be used for analysis by students. At the simplest level, there 
can be storage of factual information such as dates, people, and places. 
Information about states, regions, or countries can be stored, and stu- 
dients can retrieve information that would enable them to compare and 
contrast. At a more sophisticated level, voting patterns, results of 
attitude surveys, ^conomic^ data, etc. can Se' stored and retrieved by/ 
students doing research or being/aske^^ to respond to questions requiring 
analysis. For the social studies, information retrieval and analysis 
may be the most promising use of the, microcomputer for educational pur- 
pos^s; A few .available programs have limited data stored for student 
retrieval, such as place names 'or dates. However, programs that require 
more sophisticated use by* students do not yet exist. ;^ . *o 

Instructional games usually simulate a situation in which the goal 
is to beat an opponent-- another student or the computer. Here also there 
are many programs available for elementary social studies, but as is the 
case with simulations , there is considerable variation in quality and 
aippropriate applicability. Topics of some instructional games , are: . 
getting from point A to,B by the 'shortest and quickest route (map-reading 
skills), solving a murder mystery (logic and problem-solving), and war 
games (Napoleon/Wellington at Waterloo or North/South in Civil War). 

Finally, teachers caui'^use microcomputers to teach computer literacy 
skills. Becoming literate with computers generally means being'' able: 

—to run commercially produced, programs on a variety of subjects . 
and topic s . ' 

--to program; that is, to create progrcuns for personal, vocational, 
and academic applications 

— to modify or debug an existing program ^ ' 

- — to use computers to retrieve information, to make decisions, and 

. ■ • • • ■ ■■• ■ ■ • • ■ . 

to solve problems * • 

—to evaluate the usefulness of a program for a particular purpose 



— to understand computer tiechnology as a source of social issues 
^(e,g,, invasion of privacy), . ' . 

Presently a few programs available for microcomputers teach various 
facets o£ computer literacy skills such as: computer capabilities (e,g, 
word processing r graphics , sou^d effects), history of computers, writing 
programs in BASIC or LOGO, using the typewriter keyboard and special 
control keys, and how a computer v;orks (including ruddLmentary electron- 
ics) • ' ' . • 1 •• 



; THE COMPUTER IN THE SCHOOL:' A CASE STUDY 

. by Andrew A. Zucker 

■ • ■ ' _ 1^ 

Versatility is a. key reasdn for putting computers into schools. 
Teachers, jstudents, and administrators will continually find new wayj 
use. computer technology. The applications I am about to describe ii; 
jtrate only a few^of the countless possibilities, but perhaps it is U2 
to examine one school's experience in some detail— if only to realize 
how xnuch an institution can accomplish with a new computer over a thi 
year period. 

Instructional programs cairie from a nximber of sources.^ We wrote 
some, begged and borrowed others, and occasionally purchased one. Ii 
had it to do over, I would budget more money for the purchase of pro- 
grams . ^ 

•We used the computer at our school in three ways: in courses, j 
extracurricular activities, and in carirying out administrative tasks. 

Typically, people think first of mathematics and science courses 
when they consider the role of a computer in the curriculum. Our ex^ 
isnce demonstrated a variety of other possibilities as well- ' For exan 
the health teacher used a program called DIET. Students entered thei 
typical daily diets and such personal information as their we'ights ar 
activity levels. The computer then produced an analysis of each stu- 
dent's diet and, when appropriate, recommendation^ for improving it. 

Social science simulations were available from several sources, 
including the Huntington II programs, funded by the National Science 
Foundation. Several teachers used these for group or individual pro j 
ects. in a public affairs course, for example, the teacher assigned 
program titled "Limi'ts to Growth." . ' * . 

A history teacher used a student-developed program to produce^ 
hidden-word puzzle's. In her case, of' course, the hidden words were 
related to European history. 
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One of the Huntington II programs is designed to analyze survey 
data, and we modified it to take advantage of the capabilities of our 1 
computer. On several occasions, students conducted surveys that brought 
thousands of responses to questionnaires -on such topics as teenagers' 
use of alcohol and tobacco. The program made it ea^sy to type in (and 
correct) data from respondents. Students then carried out fairly 
sophisticated data analyses, including cros stabs and correlations and 
the student newspaper published their findings. 

Reading teachers in grades 3 through 6 liappened 6n a program called 
'maze, which produces one-of-a-kind paper-and-pencil mazes. They found ^ 
these useful as spatial-relations exercises for students with certain 
ki?ids of learning disabilities. 

The mathematics teache^r for grades 3 through 6 used an individual- 
ized approach. Each child had a notebook containing personalized assign- 
ments, e.g., worksheets, games , calculator problems. When this teacher 
had a computer terminal installed. in her room, computer programs became 
/one* more type of assignment. Eventually, we produced a catalogue of 
more than three dozen programs for use in the lower school. Many stu- 
dents developed a strong interest and used the computer before or after 
school, as well as in class. A few of the children even learned to pro- 
graiti in BASIC. 

More than two dozen programs were listed in our "Mathematics Program 
Library" catalogue. These includedNdrill-and-practice programs, a 100- 
place precision calculator, curve-fitting routines (used occasionally by 
the science department) , calculus demonstrations (e.g. , comparing ^^^^ 
of integration), and general-purpose graphic and square. root finding 
routines. Occasionally, math teachers used the computer for class demon- 
strations— to teach the basics of sampling techniques for polls and sur- 
veys, for example, or to demonstrate to a pre-calculus- section some uses 
of the computer for problem solving. However, math teachers used the 
computer less than we had anticipated, in part, because terminals were so 
scarce.. 

. The. physics teacher used a simulation of the Millikan oil drop 
experiment, which determines the unit ■ charge of an electron, in lieu of 
the actual experiment. The computer / xxnder a student ' s control. 
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generates data as would an actual (but exacting and time-consuming) "T7~~ 
experiment. Sttideritfe responsible, hbwever, for data analysis and 
interpretation. 

Courses on programming. were the most regular instmictional applica- 
tion of the terminals. Introductory and advanced courses were offered, 
each meeting twice weekly for a full year and yielding a half-credit for 
participants. Assignments in both courses regularly called for hands-on 
work with the computer, . 

Students who wished to have personal "accounts" on the co:Ti?utier> if 
they had not taken a programming course, were rec[uired 'to pass a test 
demonstrating knowledge of basic computer skills ar^d of applicable rules 
and regulations. I entered a large data base of test questions, and the^ 
computer generated and printed tests containing randomly selected items. 
Since each test was unique, cheating was difficult; it was also simple 
to give students another chance if they failed the test. 

liear the end of the year, students in the advanced programming 
course designed and implemented a Computer contest for students in the 
introductory course. The introductory class was divided into four 
groups, and each group used one of the terminals for a three-hour period. 
The group that solved each programming problem in the least number of 
trials gained' the most points for that problem. 

Individual student projects in the programming courses ranged from 
game programs to experiments in animation, which had the computer produc- 
ing one paper "frame" at a time. A ounior;-4n,^an American, history course 
correlated U.S. ^senators', voting records on civil rights with other vari- 
ables; -his techniques attracted the attention of faculty membets at a 
nearby college. » , 

Many students who had their own computer accounts worked indepen- 
dently. Some developed game progxams. One talented student wrote an 
excellent drill-and-practice ^iprogram for lower-school students on con- - 
verting Roman numerals to Arabic il\Sii^i;als,\ ^d vice versa. Another stu- 
dent, wrote a program called PROOF|. \tfhic}i solves simple equations in the 
manner of a geometry proof. This Iprogram/ aODOut 30 single-spaced pages 
in length, won first prize in a ^national programming contest for stu- 
dents. Two other youngs;ters, with my assistance and the approval of the 



administration, analyzod grades and Scholastic Aptitude Test scores 
during the preceding decade, _ We were able^ as a result, to compare our 
School's grading and testing patterns to rational norms. 

We also~ discovered a variety of uses for\the computer in extracur- 
ricular activities. The usual array of games made their way into the 

computer/ of course, and this posed some problems. In fact, we termi- 

♦ 

nated access to the all-school computer account after 4 p.m. to dis- 
courage students from foregoing other activities to entertain themselves 
in this fashion. 

Entertaining computer programs have certain advantages, however. 
For example, those secretaries who were trained to use the computer for ' 
administrative purposes were first shown how to use the "biorhythm" pro-' 
gram, because they tended to find this interesting* Creating or modify-^ 
ing game programs . also proved highly motivating and instructive for many 
students. , 

Our computers could produce strings of large block letters^ in a 
variety of sizes. Teachers in the loWer school found these useful for 
posters and other classroom displays. 

One student created a program that kept hockey statistics; this was 
later imitated for another sport. After each game, a student entered 
the data. The computer then produced one table of statistics (e.g., 
goals and assists for each player) for that game and a second table of 
statistics for the season to date. 

Reporters for the student newspaper experimented for several issues 
with entering stories directly into the computer. The editors could 
then edit under program control. But the chief advantage was using a 
utility program (modified by a student for our computer) to produce typed 
copy of any specified column width, justified at both margins. A major 
disadvantage was that the -terminals had dot-matrix printers, producing 
lower-quality print. Several students" used the RUNOFF program for their 
^^term papers, however, and all the manuals for administrative software 
were prepared on the computer. 

The student newspaper kept its subscription list on the computer, 
which could produce sticky labels quickly and cheaply. One teacher used 
the computer to maintain a membership list for a non-profit association 
of which he was an officer. V 
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Several of the math toachers used the cromputer as a problom-eolving 
' aid. They studied the behavior of certain oxpreesiona or equations over 
a range of numbers or used the computer to help verify hunches about 
difficult problems. One or two of the most talented math students used 
the computer in the same manner. 

One teacher decided' tQ establish seyeral extracurricular clubs. To 
determine the interests of students, he listed 50 activities — from cook- ^ 
ing to rock-climbing — and asked each student to check those that inter- 
ested him or her. A special progreim allowed students to type in this 
data quickly. Another program produced a list of the 50 activities, 
each .one followed by the natnes and" ages of every student who professed 
an interest in it. The teacher used this information to establish fo'rmal 
clubs and to help students find peers with similar interests. 

Nearly 100 computer programs Were written to do administrative 
tasks. Most of these used the same basic data, organized in three sets; 
data on teachers cuid students, on graduates, and on students applying 
for admission. 

The eq^sential jobs for the computer were producing report cards, 
grade lists, class lists, and st^udent and teacher schedules. We ordered 
pre-printed, triplicate report card forms, designed so that the original 
. could be slipped into a window envelope. Continuous, pin-fed ditto 
master forms reproduced the grade lists. Pin-fed address labels were 
the only other special materials we needed for report cards. 

A woman — gifted with a better capacity for scheduling than the 
computer — carried out that task. But we learned to use the computer to , 
speed her work greatly, by having it print myriad interim lists and 
schedules emd check for errors. 

A recent survey by the U.S. Department pf Education (ED) found that 
about one school in four now has a computer available for student use, .. 
and there is good reason to expect this number to increase rapidly. But 
^ o.ther ED-spohsored research; examining the experiences of three urban 
school systems with microcomputers, demonstrates the difficulties of j 
implementing large-scale computer use. 

As school use of computers increases, -there are a number of things 
to bear in mind.' Computers in schools are not pamaceas, and they are 

not without problems. One of the most serious may be attracting and 

\. 
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keopincj quftlificid etaft man\l^airfl, whtin tha computur induutry pnya b<5tt«r 
than education and haa thouaandQ of available joba. Jjioxoovot, school 
administrators must b« willing to devote roaourcoa to staff devolopmont 
and to the putchaao or dov«>lopment of software, A low-co«3t microcomputdr 
ia not the only oxpanjja. ' Finallyr conunon sionae should prevail when 
school computer, apocialiota explain their hopea and goalo. If wo keep 
theac cautions in mind, thio versatile tool will yield many benofita for 
^ education • 

1^9f erenci3s 

Student Use of^Computera in Schools (Washington, D.C»: National Center 
for Education Statistics, March 1981) • 

Sheingold, Karon, Isouea Related to the Implementation of Computer Tech- 
nology in Schools; A Cross-Sectional Study (New York: Bank Street 
College of Education, February 1981) • 



SOCIAL STUDIES EDUCATION IN j THE INFORMATION SOCIETY / - |, 

. ( by Beverly Hunter 

*. , •'" - .t.*-,. . ■ , ■ . ^, ^ . _ 

'The rock song lament "too much information", police 1981) is voiced 
hot only by teachers and students, but by business peopleV industrial . 
workers, bureaucrats, 'and researchers throughout modem society. Many 
of the changes in our society are rooted in new ways pf generating, stor- 
ing,; communicating, and using- increasing amounts of information; 

To more ^and more of us, the ability to survive and thrive in modern 
society requires that we become better information ha*idlers. "Informa- 
tion handling" is 'used here to mean such activities as collecting, 
organizing, storing", classifying, analyzing, interpreting, retrieving, 
or communicating data and information. ' 

Most information-handling activities are carried out with the- aid 
of papers, pencils, referenceybooks, and other traditional tools and 
media. Increasingly, however,, it is important also to ;be able to use 
computer-based tools to aid us in bur information-handling tasks. 

By "computer-based tools" we mean various kinds of computer programs 
that aid in information-handling and problem-solving, such as those used 
to: ■ - , ^ ' ' ' ■ ' ' ^ ■ 

—Store and retrieve information. 

, f ■ ■ . " . ■ •■ ■■ ^ 

—Perform statistical analyses Qf data. 

—Simulate situations' or systems. . . = 

— Help graph or plot information displays. ■ 

--Help compose, editVcUid format compositions. 

r-^Cdmmunicate with other comrmters and information' utilities such 

as The Source. " ' ' 

■ ■ ■■ ■ ... « ^ . ■ ' ■ 

• . . . . • ■ , ■ • ' n ' • * 

This art iqle described two examples 6f computer-based tools that 

Students and teachers can use to both bolster •social studies instruction 

and to cuialyze the computer's impact on our society. The examples \ 

include tools for building and using simulations as well as social 

studies data bases. ' . 
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Building and Using Simulations 

The increasing complexity and interdependence of societies and prob- 
lems on a ^'lot^al scale make il: increasingly difficult to understand and 
interpret individual social, historical, political, and economic events. 
Simulations are ofteft used in the isocial studies to analyze problems by 
using a representation or mod^l of a situation and then exercising ^he 
model to see how it behaves under different circumstances. 

■ As a simplified* repres^ntatioh of a system, the model aids one in 
understanding how the system operates* Simulations .are often used -by 

social studies, teachers ind students, A simulation model may be a 

■ . ' . • • , .'i ■ ■ ■ , <* . ' 

physical model, a mental concept, a mathematical model, or a computer 
program model. - ^ 

The decreasing cost and increasing capability of computers enables 
, more people to experiment with computer programs whiqh simulate the 
behavior and interaction among variables in coDipiex systems. For 
example, many attempts ape being made by researchers to/ develop global^ 
simulations to help understand the interdependence of world-wide systems. 
Since -The Limits to Growth (Meadows: et al. 1972) was published about ten 
years ago, seven other widely recognized ''global" models have been com- 
pleted, ^ith at least 20 more under development* Global models have 
been made in many parts of the world, using many different techniques, 
.to answer quite different questions, . 

More and more computer simulations useful, for the social studies 
classroom are becoming commercially available. One of they best known is 
"Lemonade/! in which students try to maximize profits from running a 
lemonade stand. Susan Friel (1983) provides a detailed description of 
using "Lemonade" to help students learn about both business economics 
and about the simulation itself (e.g., variables the simulation takes 
into account and the limits of the model).. 

Both the computer tools and the intellectual skills ^needed to build 
and use computer simulations were until very recently accessible only to 
a few. The computer programming required specialized technical skill, 
and the inath prerequisites for. actually developing, understanding, and 
modifying simulations seemed to preclude introduction of these sv±ijects 
into precollege curricula. Three significant developments promise to 
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bring the intellectual and technological tools of modeling and simulation 
into the hands of just about everyone. These developments are: 

1. A textbook, written at a junior-senior high school level,: . 
callied .Introduction to Computer, Simulation (Roberts" et al. 1982J . This 
book introduces . basic concepts'' of system simulation, structure of feed-' 
back systems, graphing axvi analyzing the behavibr of feedback systems, . 
formulating and analyzing simulation models, and implementing simulation, 
models on a computer* The same author (Roberts 1981) has, demonstrated 
that fifth- and sixth-graders can learn dynamic feedback systems think- 
ing, and that these skills can be taught at this grade level by a teacher: 
with no previous background in the field, 

2. <The development of Micro-DYNAMO, a computer simulation language 
for' microcomputers (Pugh-Roberts Assoc. 1982) . Using Micro-DYlfAMO, stu- 
dents can express their models in easily understood algebraic relation- 
ships without worrying about technical details of a general-purpose com- 
puter programming language. Micro-DYNAMO takes adv^htage of the high 
resolution color graphicis availal^le on inexpensive microcomputers. 

3. Increasing accessibility of low-cost computers to teachers and 
students. • " 

How might educators and publishers take advantage, of the opportuni- 
ties presented by these* developments? The following steps might be 
taken: 

Develdip and publish a variety of simulations written in Micro- 
^:!dynAMO and documented in a manner that will assist classroom teachers 
and students to understand the models, modify them, and conduct experi- 
ments using the simulations. . 

2. 'Incorpor^e systems thinking into social studies classes. For 
example, in the simulation textbook, students are provided with .examples 
of narrative prose that purports to describe or explain some social " 
phenomenon, such as the growth and decline of a icity, heroin addiction 
in an inner-city environment, the international politics^ of • the oil ^ 
crisiis, the tragedy of the Sahel. The students analyze the narrative V 
"prose and, draw diagrams showing the cause-and-ef feet relationships 
implied or stated in the prose (Roberts 1983). This is an excellent 
.activity for- improving comprehension of the subject matter as well as 
practicing critical thinking skills. 



3. Provide courses devoted to system. dynamics and other modeling 
techniques! 5y learning and applying techniques and discipline of system 
dynamics modeling, and by using software such as DYNAMO, students not 
only study more complex phenomena. They also gain information-handling 
skills they can apply to many different problem areas* 

Building and Using Social Studies Data Bases 

A file of information can be stored on a floppy disk, using a com- 
puter program called "Personal Filing System" (PFS) ^i?_an Apple II com- 
;puter. Similar programs are available for any 'microcomputer with a disk 
drive. Programs such as PFS are technicaiiy; very easy to use, allowing . 
the student to concentrate on content-related informatibn and probl^^ems 
which are the important focus of the social ^studies class, y ^ 

Students mayo create and use such a computerized data base for y 
states, countries, regions, kings v wars, cities ,r mountain ranges, presi- 
dents, early civilizations — any content relevant to their course of 

study, f . 

Students can explore their data base b^ formulating hypotheises and -^^^^^^ 
questions, and deyeloping strategies for retrieving. selected informationi 
For example, a data base. .with information on the 50 states would allow 
us to pose such /questions as:; 

Which five states ^xperienced the greatest percentage population , 
growth between 1970 and 1980? What similarities are there among them? 
How d9 they differ from the states that experienced the' least population 

growth? ' : ^ 

' I'd like to visitia state that has a .high altitude and a large 
amount of state foresti and park land. Suggest five states to^me. 
* ^ I'd like to live in a state that 'has a high per capita income and 
low population density. Can you suggest five candidates? '\\ 

Questions such as those posed above <aran be answered by interrogating 

the states data base. 

■ 93 ' • ■ • ■ ■■ ■ . . 

As the students are developing skills in handling information, they 
may develop a greater appreciation for the importance of content knowl- 
edge. For example, in order to ask PFS about states with the highest 
altitude, it helps to have some content knowledge. If I already know 
that, say, Utah is mountainous, I can use this procedure to make my 
inquiry: - . • ' 
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• — Retrieve the record for Utah^ 
Find the mean altitude of Utah, 

—Ask PFS to print a list of all states having a higher mean alti- 
tude than Utah's. ' ' V 

If I don't have such content knowledge, I can ask PFS to print a 
list of all the states, sequenced by mean altitude. Such a "brute force" 
strategy will work for some fairly simple inquiries, but becomes cumber- 
some and time-consuming as the questions become more complex. \ The more \ 
familiar I am with my content, and' with the format of my data base, the 
more efficient I can be in. making my inquiries. . 

Activities such as those discussed above can be approached at 
several different levels of complexity. At the first level, students ' 
use a data base that has already been prepared (e.g., by the teacher) to 
make inquiries and prepare reports related to the subject of the course. 

At a second level,' sftuSents create thjB data base, by entering data 
through the computer keyboard in^o a format already designed by the 
teacher. They extract their data from available reference sources such 
as ^t^xtbooks , almanacs, and encyclopedias. 

At a more advanced level, students decide what information they 
will need for their projects. They rhen design the format and content 
of the data base themselves before they enter the data and use it. 

Programs such as PFS are technically so easy to use that students 
and teachers can concentrate on the content and format of their data 
without being distracted by technical details of a computer programming 
language. Creating a data base format in PFS technically -involves ' 
nothing more than typing the headings of the data items (et.g. , STATE 
ABBREV:) where you want them on the page (the "page" being a blank screen 
on the comp^uter's display). * , 

The "advanced" aspect of designing the data base is that the learner 
needs to understand^his or her data and how he or she will want to , use 
it.' , ' ■ ■ ■ : 

Analyzing the Impact of Computers in Society 

After students have acquired personal experience in using computer- 
based systems in the social context of the classroom, they are in a much 
Stronger position to understand and analyze issues related tb computers 
in the larger society. ^ 



For example, imagine a class project in which ten groups of three 
students have each 'entered the data for five states into a computerizejE 
states data base. The states data base becomes a shared resource whi 
all members of the class depend upon in order to make their inquiries j 
and accomplish assigned projects. 

.Suppose one of the groups, through carelessness or mischief , enters 
erroneous data for its states into the data base. This results inVsar- 
bage" retrievals and reports for everyone", . ' 

This is. a good opportunity to introduce social issues related to 
computerized data bases. Students can collect rinformation on the kinds 
of data bases us^d, for example, in government, law enforcement, and 
^business. They can investigate techniques, such as ideritif icatiori codes 
and passwords, that are^ used to restrict and control access to computer 
systems and data bases. Controlled access to systems , is necessary in 
"order to prevent crime, protect personal privacy, keep 'a. data base free 
of errors, or to protect authors/ copyrights. j# 

Having developed and used a computerized data base for their own 
work, students have an experiential base upon which to analyze ^advantage 
and disadvantages of information retrieval appJ.icat;3,ons, 

In this example, they may decide that the advantages of their com- 
puterized data base are that they can retrieve information mare quickly 
than they could from printed sources and that they can organize the 
information and display it eas:J.ly in the form of various printouts. 

They may also observe disadvantages of this particular/ information 
retrieval^ application, such as: 

1. Individuals have no control over the ^accuracy oj^ the total 
data. base. 

2. Not enough flexibility in the choice of output^ format, using 

PFS; ; 

3. Information they need for a particular project may not all be 

included in the data base. »■ / 

4. The system is too restrictive in terms of the amount^ or kinds 
of information they can put into a record. 



Conclusion 

Computers are having, arid will continue to have/ more powerful 
effects on society and individuals than any of us yet kniow how to imagine 
of predict. Our only hope for making wise and beneficial uses of the 
technology and avoiding some of the* potential disasters is to have an 
educated citizenry with an attitude of responsibility and a sense of 
control. . ■ ■. ■ .\ ' 

Learning materials and activities are needed to reach these goals* 
Some of these objectives are addressed in Computer LiteracySsInstructional 
Modules developed by the Minnesota Educational Computing Consortium/ 
Sample lesson plans addressing these topics are also found" in My Students 
Use Computers (Hunter 1983) • ' • i 

To survive and thrive in an information-based society will require 

that students learn skills and techniques for handling infognation. 

Computer programs such as data bases and simulations are to9ls students 

can use to learn,* manage information, and solve problems in the Social 

studies. Students • ability to analyze issues delated to the ^impact of 

computers in society is enhanced through personal experience in using 

»' ^ " / « -A , ' , ' -J . ' . 

computer-based systems in a social context, such as the classroom, / 
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USING MICROCOMPUTERS IN THE SOCIAL STUDIES 
by Thomas D, Weible and Jacqueline McMahon / 

Introduction '/ 

Imagine using a microcomputer to simulate a segment^of history and 
to make decisions based upon events and information from that time 
period. Complete with a cast of characters, financial situations and 
chances, the simulation "The Great Depression" provided high school stu- 
dents with the unique opporttmity^ of "reliving" the era of the late 1920 
and early 1930s, 

Recent years have witnessed tremendous interest in microcomputers 
^s an educational mediurt; however, a review of available software for 
the social studies indicated a need for more materials in ''this area, 
Ti>is need prompted University of Missouri personnel to undertake- a stu4y 
at the David H. Hickmaa. High Schoql to find out if microcomputer simula- 
tions could be used as an effective teaching strategy in a social studie 
classroom, ' It was believed that the varied capabilities of the micro- 
computer could add an exciting instructional feature to simulation 
gaming. , I ^ 

The school ' s American Cultures course was selected to pilot this • 
project. Classes "^had jufet concluded a unit on the "Roaring 20' s" arid 

. ■ . ' b , ■ * . ■ ■ . ■* • • ' 

were beginning a study of .the Great Depression. University- personnel 
working with teachers at Hickman High developed an instructional unit on 
this topic; V the unit included a microcomputer simulation designed to 
extend student understandings about this period. The' remainder of this 
^^article (describes the various game components and stucient response to 
this forni^df instruction. • 



Descriptipn of Game 

The simulation began with an orientation appearing in printed text 
on the monitor. The text informed students that they were participants^ 
in a project designed to help "them gain a better tinder standing of the 
economic and* social events affecting people ' s lives during the early 
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years of the Great Depression. This introduction included an explanation 
of game rules atxd procedures for hardware use. These were kept as simple 
as possible to eliminate any unnecessary confusion or apprehension. 
Following the orientation, students were encouraged to ask questions , ^ 
they might have. 

The simulation then continued with a description of the cast of 
characters. Fictional characters were created to add interest, humor/ ^ 
and a personalizing element to the game format. Students were required 
to assume the role of the maih character, Maynard Megamillion III, as he 
made decisions affecting his financial empire. . Maynard was cast as a 
financier who wheeled and dealed his way through a variety of business 
ventures. 

Throughout the game, Maynard was posed with investment situations 
which involved family, friends/ and business associates. These charac- 
ters constantly tried to influence his investment decisions. Some of 
the students' favorite characters includ^d: Florence, Maynard' s, wife, 
who served as his financial advisor and confidant and did her best to 
keep him out of serious trouble; "Salty" Crittle, a retired sea captain 
who kney. the in's and out's of the shipping business and superbly managed 
.Maynard' s fleet ("Salty" loved to -imbibe, smoke Cuban cigars, and tell 
of his e^xperiences as a young man on a "five-master"); and Cousin 
Clarence, who had frittered away his money on foolish business dealings . 
and^ was. forever hitting Maynard up for funds. Maynard was forced to 
relent to 'these monetary demands because Clarence knew a lot about his 
past arid present "shady" business escapades.' 

Orxce introduced to the characters, students then proceeded to the 
decision-making components of the game.. Working in groups of three,../ 
they were posed with numerous investment situations, starting in the 
year 1929 and progressing thrjbugh 1932. All groups were given a pre- 
determined amount of assets. Acting as Maynard, their objective was'to 
manipulate successfully their finances through the early years of the 
Great Depression. The group with the greatest amount of total wealth 
when the game ended was the winner. Investment situations were based on 
ventures in stocks, real estate, commerce, and agriculture. A list of 
possible options accompanied each situation, and groups had to decide " 
which option would' be financially most advantageous. The following is 
an escample: ' ■ , 

O 
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"Salty" Crittle is really concerned about the drojp in world 
trade resulting frog, the depression. He has confidence, how4 
ever, that your shipping company will survive, the worst of 
times. He believes the best way to solve the shipping problem 
is to concentrate on domestic rather than foreign trade. 
"Salty" tells you that expenses such as fuel, repairs, and 
labor will be cheaper^lf you limit your overseas ventures. 
Your business manager, Teddy Bowen, disagrees with "Salty." 
Teddy fears you will damage the overseas relations that took 
you years to develop. In order to gear your fleet for domestic 
trade, you must invest $50,000. If you wish to continue the 
shipping company ■ s emphasis on foreign trade, you will need to 
invest $100,000 for long range shipping and labor. You see 
merit in the words of wisdom given by ea^ch of these men,. Since 
you are the owner of the shipping operation, the ultimate deci- 
sion must be yours. You must decide to: 

1. . Invest $50,00.0 in domestic trade. ^ 

2. Invest $100,000 in foreign trade. 

Once an option was selected, a response immediately appeared on the 
monijtor indicating the results ijof^l^ The following cbnserr 

quences accompanied the* above situation:: 

Response to Option 1; ' 

1. "Salty" was absolutely correct in his predictions 
for 19301 By June of 1931, domestic trade increased 
6%. Add this increase to your shipping company 
assets. ' 

' Response to Option 2: 

2. Teddy's advice was not the best. His predictions 
for shipping caused your company to lose money. By 
June 1931, -foreign trade decreased by 11%. This 

. amount will be deducted from your company's total 
• assets. 

Decisions had to be reached within a predetermined time limit con- 
trolled by the microcomputer. A digital readout of time remaining was' 
always visible on the monitor. If a decision was not reached within the 
allocated time period, the oppbrtianity to make a possible monetary gain - 
was lost. • The microcomputer quickly performed all mathematical calcula- 
tions and kept a record of each group's financial status. A summary of 
assets was available at all times to help groups make their decisions. 

Students not only had to act upon investment situations', they also 
were able to transfer their stocks and real estate holdings into cash 
during timed selling sessions. Selling sessions appeared throughout the 
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gamer but students did not know when these would occur. Again, group 
decisions had to be made hs to which holding, if any,, would be. sold. 

To assist groups when making investment or selling decisionSf the 
microcomputer randomly generated economic information statements. . These 
consisted of financial reports and business indicators reported by 
r'espected trade journals of the time as well as quotes and predictions 
from financiers and government officials related to the xnation's economy. 
A wide array of economic information statements were available, and time 
was provided for discussing the financial implications of each statement. 

The following quote is representative: ^ ^• 

^ Information Statement-1931 

,1 see nothing ... in the present situation that is either 
menacing or warrants pessimism. During the winter months 
there may be some slackness of unemployment . . .but I have 
every confidence that there will be a revival . . .in the 
spring and that during the coming year the country will make 
steady progress, ■ 

Andrew Mellon, Secretary 
of the Treasury, in a New 
Year's Day radio broadcast 
to the nation. „ , 

Realizing that life is filled with many unforeseen events r an ele- 
ment of chance was also included as a game component. Chances were 
encountered by all groups as they proceeded through the simulation. 
Incidents such as inheritance,, payoffs from wagers, the need to-purchase 
and repair equipment, and the costs of social functions added to and 
diminished each group's wealth. Chances like the one below were randomly 
generated by ^^the microcomputer: 

Chance 1931 

You are stunned to hear that your good friend Knute Rockne was 
killed in Kansas during the crash of a Transcontinental and 
Western Air Express plane. The Notre Dame gridiron has lost a 
great/coach. You send $2,000 to his family to help them 
• through this tragic time and make them promise to notify you ^ 
if they need any further assistance. , 

The versatility of the microcomputer made it easy to manage all of 
' the previovisly discussed components of "The Great Depression. " The 
microcomputer's ability to execute rapidly the_ complex functions required 
for this simulation added an exciting element that would have been miss- 
ing otherwise. 



Student RoBponaea 

An important aapect of thia project waa to evaluate atiidont percep- 
tions of microcomputer inatruction in the social studies • Researchers 
used documented observations and administered a qfuestionnaire to assess 
students' reactions. Preliminary findings indicat^e responses were over- 
whelmingly positive. Observations revealed that students worked 
intensely and janthusiastically throughout the project. Teams worked 
independently, interacting and making decisions with minimal supervision. 
It was also noted that there was little apprehension in using the micro- 
computer, even though the questionnaire indicated that only a few indi- 
viduals had prior experience with the hardware. 

- The following comments from participants may more accurately repre- 
sents their thoughts. One wrote , "I feel the game was a great challenge 
and helped me better understand the Great Depression. I think we should 
have more group activities of this kind." Another commented, "J really 
loved it. I think it is important to find more ways to make learning 
productive." Perhaps this final statement best summarizes the thoughts ^ 
of many: "I enjoyed working with the microcomputer because it was a 
change of pacel ^ut it also interesting and helped me better under- 
stand this era of history." 

Conclusion * 

The success pf this project leads us to believe that microcomputers 
have a tremendous instructional potential for the entire social studies 
curriculum. This technology makes it possible to add a new dimension to 
all social studies disciplines through- the use of computer graphics, 
sound, and the rapid calculation of mathematical functions. The increas- 
ing availability of microcomputer hardware and software will soon mcike 
it possible for all social studies teachers to take advantage of this 
unique medium. » 

■ ' . . ■ - ( ■ - 
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VIDEOPISC COMES TO SCHOOL 
by : Kemph 

A new audiovisual technology, the vidoodiac, ia beginning to make 
ita presence felt in education. Because it has a radial surface like a 
phonograph record, rather than, a ribbon surface like a film or videotape, 
the disc makes information more accessible and thus usable. Film and' 
videotape. present programs in a linear fashion; they plaiV from start to 
finish without interruption. The videodisc is a nonlinear medium; the 
user may view any of the material in any order . Thus , depending on the 
needs of the user, a program can have many beginnings, middles, and ends. 

Four major videodisc formats are currently^ available or scheduled 
for introduction before the end of 1981. They use different techniques 
to record and read the information on the disc and, consequently, are 
noncompatible. V7e will concentrate op^the capabilities of one format— 
the reflective optical videodisc system — introduced in 1978. In terms 
of program -design and production, reseair'ch has concentrated on this 
format. 

The basic vodeodisc system consists of, three elements: ' the player, 
a television set, and the disc itself.. .About the size of a phonograph 
record, the videodisc contains all the information necessary to reprodufce 
30 minutes of color video with two channels of audio. The information 
is contained in a series of micropits of various lengths and spacings 
encoded onto a reflective surface. Because the micropits 'are very deli-, 
cate, the reflective layer is encased in plastic to protect the program^^ 
information from damage due to fingerprints, dust, scratches—even peanut 
butter. 

The disc surface can be wiped clean with a soft cloth and can be 
played thousands of times without losing the quality of picture or audio. 
Commercially available discs retail for $5.95 for short subjects to 
$29.95 for feature-length films such- as Coal Miner's Daughter . 



Reprinted from Educational Leadership (May 1981), pp. 642-649. Used by ' 
permission of the Association for Supervision and Curriculum Development. 
Copyright 1981 by the Association for Supervision and Curriculum Develop- 
ment. All rights reserved. 
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The player 

There are two categories of players available: The Consumer and 
'the Educational/Industrial (E/D^^i. Pioneer and Magnavox, currently market 
consumer players which sell for approximately $750. E/I playeris are, 
presently being sold ]^ i)iscoVision Associates (DVA) and Sony. ' The 
prices range, from' $1,725 to $2^00 with price affected by thd quantity 
ordered. The E/I player is more rugged than the Coh^ arid 
because of its programmable microprocessor it is also more flexible. 
The microprocessor .enables the user to more easily access the content?^ 
on the disc and makes the player easier to interface to an external com- 
puter, vastly expanding the system capabilities. \ 

The output of the disc player can be displayed o^/a standard tele- " 
vision receiver, either color or black-and-white, but since the videodisc 
plays color television pictures, a color television is recommended. 

Capabilities 5 

: 'Unlike the video recorder, the videodisc is a "play only" medium. 
While it cannot be used to make a recording, it has other features useful 
to students and teachers.; (1) the disc is read by a noncontact, low- 
powered laser; (2) each-frame, or picture, on the disc has a unique 
address or~frame number; and (3) the information is contained on a, radial 
surface. 

^ In a 30-minute television program there are 54,000 frames of infor- 
mation. Each frame on the disc is contained on a separate/spiral track 
and" given a frame number from 1 to 54>006. Since the information is 
read by 'a noncontact laser, a variety of display modes are possible, 
includihg still visuals such as text :and slides or motion. The rate of 
speed can be selected by tjie user from slow motion to fast scan forward 
or reverse. Any time the disc plays at "normal" speed (30 frames per 
second) two channels of high quality audio - aria available. These can be 
used for stereo music, bilingual audio 1:racks, or to present commentary 
at two' different levels of comprehension. With the disc the user can 
monitor, either or both audio channels. 

Because any program segfiient on the disc can be randomly accessed in 
a matter of seconds, the contents of a videodisc can be arranged much 
like the contents , of a book. The. information can be brganzed into dis-. , 



Crete chapters, indexed by a table of contents (using the frame numbers) i 
and supported by optional appendix material such as tes£sr teacher's 
aids, or a visual data base that can be used as a reference library. 

Levels of Interaction IJ^fi \ . , " 

' ' Depending, on capability of the videodisc system and ability of 
disc producers to organize programs in non-linear fashion, four distinct 
styles or levels of progreuns can be presented. The four levels refer to 
player/disc "intelligence" gr the ability of the videodisc system to ' 
^process information^ input by the^^ user • A higher level of player "intel- 
ligence" results in more interaction between the program and user and 
better adaptation to individual needs. 

At its most basic level, Level Zero, the videodisc is used to pre- 
sent material 'linearly~in real time. For example, a movie plays from 

the beginning to the end with no user interaction. 

■ « , ' ■ ■ . i . ■ ■ ■ • . ■ . ■ , .. - ■ . • 

At^ Level One, unique features of the videodisc can be used, "Dhe 
program can consist of : a mixture of still and motion sequences, using 
whichever medium is most appropriate. The user selects the portion of 

Single frame material can include simple quizzes, for example. If the 
student gets the- answer wrong, he/she can' immediately review the portion 
containing the correct information, . * V 

The second' level- of interaction uses the programmability of the E/l 
player's microprocessor. Following a programmed sequence,^ the player 
presents a section of the program, halts at a decision frame, and allows 
the user to select where the program:^ will go from the choices presented. 
The user can redirect the path of the program with the press of one or 
two. digits on a hand-held keypad. For example, a typical program might 
begin with a table of contents. The student selects and views a content 
segment, then answers several multiple choice question^. If he/she gives 
the correct answer, the program continues. If the answer is wrong, the 
player automatically replays the segment of the program containing the ' 
answer, then branches back to the original question for a re-test. Some 
simple forms of scorekeeping are also possible with a Level Two program, 

. - The highest leyei of program interaction is a Level Three program. 
Here, the E/l player is connected to an external microconputer r E)isc 



content can.be designed to) be given at several levels of comprehension. 
The computer then evaluates the user's response to decision frames and 
-guides the user through the program at the appropriate levels The com- 
puter can be used to generate graphics and text information v/hich can be 
overlaid on the picture from the disc. Questions and answers contained 
in the computer are easily edited without changing the disc, and the 
computer keeps a^etailed record of the student's progress r if desirable. 

As an audiovisual aid the videodisc technology has a lot to offer, 
The players are simple to use, and as one teacher reported, relatively 
"grunch proof," The software (program) is durable and inexpensive when 
compared to film or videotape, and the disc is more capable of responding 
to the needs of the classroom teacher or student than conventional media. 
The technology has been developed to allow the user to easily customize 
a prepackaged audiovisual program to respond to a specific classroom \ 
need. 

The only thing currently missing is -the development of a large base 
of quality interactive software for the players. Although there are 
many re sie arch and development projects studying the videodisc, available 
software is limited. And. since the -videodisc is^a play only /medium,, the 
worth of the technology to education will be ultimditely defined by the 
quantity and quality of interactive software available in the market- 
place, . 0 



: 3. EVALUATING COURSEWARE 

However great may be the computer's potential for assisting teachers, 
in reaching their 'educational objectives, this potential does not reside 
in the computer hardware itself. Rather, it is in the software that is 
written for use with the hardware. Being able to find courseware of the 
highest quality is_ therefore^ critical for -the teacher — . ■ 

A good deal of the courseware available today is not generally 
regarded as being of very high quality or useful in meeting educational 
objectives. Many available programs reflect little knowledge of how 
children learn best. Others lack cleeir educational objectives or fail 
to, take sufficient advantage of the interactive and other dapabilities 
of ^ the computer, simply providing text material in another form. 

. One of the key reasons for the problems with available programs 'is 
the development process' that has typically been used. I4uch of the 
courseware available today, has been developed by programmers who do not 
understand educational objective^ and technicpies and have limited back- 
ground in learning theory or discipline content. Other programs have 
been created by curriculum developers who are not thoroughly familiar 
with the logic, structure, and capabilities of computer processes. 

In any case, the teacher who desires to use computers needs some 
way to evaluate the quality and usefulness of the programs being con- 
sidered; teachers, need to be able to separate the good from ^the bad. 
The readings in this chapter are designed to help meet that need. In 
our first reading, "Evaluating Computer Courseware: Even Old Dogs Need 
Only, a Few New Tricks," Don Rawitsch points out that a teacher does not 
have to be a computer expert to effectively evaluate courseware . He 
explains how teachers can apply the same evaluative criteria to instruc- 
tional software as they do to other types of instructional materials." 
Rawitsch presents a simple and practical approach to evaluation; 

Roger Berg, in our second reading, provides insights and guidance 
in evaluating microcomputer-based social studies simulations/games, based 
on a review of t±ie literati^^ for those 

who wish to delve morS' deeply into the subj^^ct, including its underlying 
theoretical considerations, and for the general good advice Berg pro- 
vides. ; 
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Finally, for those who" wish to examine a very detailed and compre- 
hensive method of evaluation, we present excerpts from a document 
entitled EvaluatorVs Guide for Microcomputer-Based Instructional Pack* 
ages > This guide, produced by the Northwest Regional Educational Labora- 
tory as part of a National Institute of Education funded project known 
as "MicroSIFT,," is designed to aid teachers and other eduj^ators in eval- 
uating courseware themselves. 

Teachers may also.be interested in knowing that there is a computer- 
ized data base that focuses exclusively on computer education. Developed 
as another part of the MicroSIFT project and known as RICE (Resources in 
Computer Education), the file ^escribes 2,000 pieces of software in terms 
of cost, producer, subject area, grade/ability level, ERIC descriptors, 
instructional purpose, required hardware and software, instructional 
techniques, documentation available, and evaluation information. It 
also contains information about more than 150 producers of software: 
address, hardware brands and types for which software is produced, sub- 
ject or application' area for which software is produced, age levels, and 
modes of instruction. For more information about RICE, contact the- 
Northwest Regional Educational Laboratory, 300 S.W. ^ Sixth Avenue, Po|t- 
"-liandV" OR* 97^04; ' -''-■-'-^----^-■^•—^-^^-•^•-^^^^^^^^^^ — 

Microcomputer Index is a quarterly puJDlication that can now be 
accessed by computer. It is a subject index covering more than 2,000 
articles regarding microcomputers, many related to education. Micro- 
computer Index is ptiblished by Microcomputer Information Services, 2464 
El Camino Real, Suite 247, Santa Clara, CA 95051. Both RICE and Micro- 
computer Index can be searched by ERIC/ChESS User Services. 



EVALUATING COMPUTEiy COURSEWARE: . . 

EVEN OLD DOGS NEED ONLy/a FEW NEW TRICKS 
by Don Rawitsch 

Computer usfe in schools is growing rapidly^ and the spcial studies 
classroom can be an important part or a school's overall instructional 
computing progrcum. Very often a lotf of effort goes into purchasing the 
computer equipment itself. But educators are becoming aware that obtain- 
ing quality courseware for those computers is every bit/as important. 

Courseware, referring to a complete instructional product which 
includes both software for the computer and written /support material for 
the teacher, is not the only way/ to use the computer for social studies 
activities, Fcr example r word Jrocessing , a geneJ^^ized utility, could 
be used by students to write research papers." Btjit the use of courseware 
to teach material in the current social studies curriculum will for some 
time remain the predominant method of using - computers in the^ classroom. ' 

The first problem is to /find the courseware. Of greater importance 
is the need to evaluate what/ is found. Computers should not be used, 
because courseware exists. J It is tempting to believe that dhe must have 
•computer expertise "to-- evaluate " Computer^-courseware^^ 

tant word in the term "instructional computing" is the first one, and 
many of the factors that go into evaluating courseware are the Scune ones 
educators were applying to all instructional materials long, before com- 
puters entered the classroom.^ / 

Locating Cour seware 

As many social studies educators have come to lament, there is not 
currently a wide selection of courseware available for the social 
studies. (See "Educatibnal Software: A Taste of What's Available for 
Social Studies," by Millie L. Cohen, in The Computing Teacher ; December 
1982, for a* survey of the market.) More is undoxabtedly in the offing, 
but it will not come as fast as in more popular "basic skills" areas. 



Reprinted from Social Education 47, no. 5 (May 1983), pp. 331-332. Used 
by permission of/ the author and the National Council for the Social 
Studies. 
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Some effective ways to find new courseware v/ould include the follow- 
ing: - / 

— Watch the catalogs of major publishers ajad query piabJLisher repre- 
sentatives whom you meet, 

.—Visit computer dealers, 

—Read magazines devoted to instructional computing. 
—Attend instructional computing conferences, j;. 
—Utilize local services such as computing support organizations- 
and colleges and universities. 



Matching Your Machine V 

A preliminary hurdle for de:termining whether a courseware product 
will mei2t one's needs is verifying that it will run on the computers ^ 
available. Not all courseware works on all computers. Thus ^ the follow- 
ing computer considerations must.be kept in mind when reading product 
descriptions: . - ^ * 

1. Is the product designed for the brand of computer to be used? 
(Courseware for Atari .computers won't work on Apple computers.) 

2. Is the product designed for the model of computer to be used? . 
-fCoWseware'^for't^^ 

3. Is th6 product designed for the storage device of the computer 
to be used? (A product on a disketj:e won't woa:k^|Dn a . computer that uses 
a cassette recorder.) ^ 

,^,;4. Is the product designed" for the memory capacity of the computer 
to be used? (A product that requires "48K" of memory space won't work 
on a computer that has only '•32K" of memory space.) 

5. Is the product designed for a computer language available on 
the computer to be used? (A product written in the Pascal language won't 
work on a computer that uses only the BASIC language.) ' 

Ins tructiori- Related Evaluation Factors 

The factors xfliportar^t in evaluating a courseware product include 
several items that would apply to judging any instructional product. 
These items as a group are the most critical to the evaluation process. 
Moreover, they are not unique to social studies material. Write down 
your own list of important instructional factors before studying the 
list below (which is not meant to be exhaustive) . 

^ 61 ; ' 



!• The subject matter of the courseware must' fit the teacher's 
plan* ^ 

2, The subject matter^ must be accurate, 

' ~\\- ' ■ ' ■ '. 

3.. The reading level of the materials must be appropriate for the 

students. 



4. 


The activities must be of appropriate length. 




5. 


The activities must be sequenced for effective 


learning. 


6. 


Instructions must be clear and concise. 




T. 


Correct grammar must be usied* ^ 




8. 


The materials .must motivate students. 




9. 


The naterials must be socially acceptable (e.g. 


, avoiding 



objectionable stereotypes )'^. « . 

10. Student materials must be attractively designed. 

11. ' Teacher support materials must be complete. 

Only if many of the aboVe cril^eria were met would cost become a 
factor. Ine>!^ensive materials are not desirable if their instructional 
qualities are' substandard. . 

. .. « . 

■ ^ ■ _ • 

CoinputerTRelated Evaluation Factors 

Certainly the computer as a delivery device for instructional 
activities has some unique characteristics. The total list of courseware 
evaluation factors should include some of this nature. 

If activities are worth implementing on a computer, they should be' 
taking advantage of computer capabilities which are not available through 
other methods. These would^ include the ability to produce random events 
and responses in an activity, and specialized graphics and .sound tech- 
niques that enhance the presentation of the material. 

Any particular . courseware product will be used in a variety of 
situations by a variety of teachers and students. . Thus, its design ought 
to offer user control over its operation. For example, the movement 
from one screen of information to the next can be user controlled by 
pressing a key to accommodate differences in reading rate. Also, the 
product could offer options in terms of how much activity will be pre- 
sented in one student session and the difficulty of the material or 
skills to be covered. 



No product will ever be used in all situations as it was intended. 
Often students, either*' intentionally or not, will respond to questions 
asked or choices offered in a way contrary to Instructions. The. course-* 
ware should be designed to handle such cases smoothly. For example; if 
the instructions say, "Type a number from 1 to 4," and the student types 
5, the computer should repeat the instructions and give another chance 
^to respond. : " ■ 

If,. given a choice, a student asks for 100,000 state capital ques- 
tions, the computer should determine that this response is unreasonable 
and request a new choice. Student input considerations such as these 
should be incorporated into courseware design. In testing a courseware 
product, teachers should deliberately type in inappropriate responses to 
check this design aspect. 

This set of computer factors, use of computer capabilities, user 
control options, and input handling, is not exhaustive but suggests some 
key considerations. In any case, technical' factors related to teourseware 
design should not overshadow the importance of instructional concerns. 

The Evaluation Process in Perspective 

""r'^^'^T^SeveiaT^aui^^ to create universally 'domplete' li^^^^ 

of courseware evaluation criteria. This may be a useful intellectual 
exercise but at the same time it might blow the evaluation process out 
of proportion. The amount of effort put into evaluating a product should 
be related to the value of the result received. 

For example, consider the amount of choice available. If a teacher 
seeks a courseware product that covers concepts related tp the explora- 
tion of new geographic territory, and /inds there is only one on the 
market at a reasonable price, the evaluation process wild be quite brief. 
One either chooses that product or none at all. If the product is of 
reasonable quality, one might be inclined to buy it without extepsive 
analysis. so that students can obtain some compu'ter experience. On the 
other hand, if- five products are available, a more detailed evaluation 
would be needed to differentiate among them. 

Consider how much evaluation data will actually be helpful in making 
a decision. Can a person really digest 'all ^of the information generated 
by a 50-question evaluation fon^i? If not, the form is too lengthy to be 



useful; In some cases,, one question might be enough to make a final 
decision on a product. Courseware that has excellent quality on. all 
criteria except that it includes sexist stereotypes will be unacceptable 
to teachers for whom such stereotypes are offensive, , 

Consider the amount of money at stake. It makes more sense to spend 
more evaluation effprt on a $500 courseware product than on one that 
costs $50. 

Summary 

The use of computers in the classroom is new to many educators. 
Thus, they conclude that the evaluation of computer courseware is also a 
new endeavor that requires special skills and training. This view is, 
for the most part, unfounded. It would be helpful to learn some new . 
information about factors related to effective design of computer materi- 
als. However, many ^f the factors important to social studies teachiers 
are those which they have been using for some time to evaluate other 
types of learning materials. 

One could easily design a workable evaluation form based on this 
knowledge. A variety of published instruments also exists. No matter 
what method is used, the effort expended -should be . scaled to the exten- 
siveness of product choice available or the iit^ortcince of the decision 
to be made. 

Courseware evaluation will become more importcint as the nxamber of 
products grows. Having to put more effort into evaluation will be a 
reasonable price td pay in return for increased opportunities to use the 
computer's potential in social studies instruction^ 
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ANALYTICAL CRITERIA FOR MICROCOMPUTER-BASED 
SIMULATION/GAMES 
By Roger Berg 



Professionals in»education can have more than one rol^. Their roles 
are characterized as practitioner, researcher, and developer. Practi- 
tioners are expected to operate in a variable and real world and try to 
control those events which would promote skills, knowledge^; and atti- 
tudes. Researchers have uncertain -theory to guide them/^s^theyltry to 
advance understanding. Developers have tasks to perfom which cire*not 
constrained by the real world of students and schools npr the necessity 
of adding to present understanding. Developers attempt to provide 
instructional materials and activities for use by practitioners land, it 
is hoped, reflecting the accomplishments of researchers (Schwen 1977) . 
There is a knowledge-production-to-use continuum implied by thisse roles. 
These roles and the different products of educational inquiry tliat they 
imply have bepn suggested as appropriate ways to define the possible 
missions of teacher educators by the American Association of Colleges of 
Teacher Education (Howsam et al. 1976). 

Having all three rples to satisfy leads to diverse perspectives. 
In the past few years, I beg^mto use microcomputers and was struck by 
the different experience they provided from the simulation/games I had 
used with students. As I read available reviews, I was often di^- 
appointed because I found them not very helpful to my understanding of 
the programs they reviewed. Their checklist approaches were usually hot. 
appropriate. I found the reviews neglected either social studies/social 
science or simulation/gaming or, in some cases, computer-based education 
criteria. Furthermore, the audiences for whom these reviews were written 
seemed to be relatively .unsophisticated practitioners who were looking 
for materials beyond dz;ill -and practice in an area, social studies, which 
had little of even that mode. As someone who sees himself as a sophisti- 
cated practitioner of sdLmulat ion/gaming, a developer of some simulation/ 



Excerpted from a paper presented at the annual "meeting of the Social 
Science Education Conference, Athens, Georgia, June' 1983. Used by per- 
mission of the author. - ; - 



gamea^^ and a sometime consumer and retailer of research about simulation/ 
games in my classes, I decided to find some ways to improye the analysis 
of microcomputer-based social studies simulation/games. 

In this paper I try to identify analytical criteria gleaned from 
reading, practice, and reflection.. These criteria may help practitioners 
make better decisions. They may help developers clarify their tasks in 
the development of microcomputer-based social studies sinjulation/games. 
And finally, -since one discipline's assumptions are another discipline's 
objects of inquiry, the suggested criteria may lead td some research 
questions. 

There are several sources from which criteria might be derived. 
Th^ paper focuses upon those aspects, of simulation/games which might 
best illuminate ways to make decisions about microcomputer-based social 
studies simulation/games. Nevo (1983) notes that "known standards set 
by experts or other relevant groups or the quality of alternative 
objects" can be bases for evaluative criteria. Thus, only areas which 
might suti^P^ criteria for analysis of nicrocomputer-based social studies 
similati^Xi^ames will be explored. These areas include reseajrch and 
evaluative literature about simulation/games, instructional design, and 
instructional psychology, as well as the literature of the social 
studies. 

. The following questions will serve to focus this inquiry in ttv micro- 
computer-based social studies simulation/games: 

1. What are microcomputer-based social studies simulation/games? 
I, 2. How effective are simulation/games? 

- 3. How effective is coit^uter-based education? 

4. How are. simulation/games reviewed? 

5. How is microcomputer courseware reviewed? 

6. What can be learned from instructional theory about micro- 
computer-based education and. simulation/games? 

7. - How might microcomputer-based social studies simulation/games 

be reviewed? , ^ 

The answers to these questions may help practitioners, developers,^, 
and researchers in their uses of microcomputer-baised social studies - 
simulation/games. / 



(Ed. notet W6 have omitted aoveral of the abov© sections due to 
apace limitationaj we have included only thoae that are most directly 
related to evaluation.) 

Hov Are Simulation/Games Reviewed? 

There are f.ew large seta of criteria for the analysis bf simulation/ 
games. Horn and Cleaves ^1980) , the most complete single source of ana- 
lytic criteria, contains formats suggested by the editors and other 
formats proposed by the individual essayists and reviewers. The cri- 
teria, although common to all simulations reviewed in evaluative essays, 
are applied differently and selectively by each of -the authors. 

However, it can be concluded that the following skills and activi- 
ties are appropriate categories from which criteria for most simulation/ 
games might be formed: ' ' 

Information Processingf— analysis, planning, gathering information 
Proposals and Lawmaking — opposing proposals, voting on proposals, 
writing proposals^ 

Group Activities — debate, ''discussion, problem-solving 
Human Relations — competition, interviewing, forming coalitions, 
persuading 

Role Playing~as an individual, a group role, a work^ function, 
switching roles 

Resource Management—survival, maximizing resources, managing 
resources , * trading resources 

Evaluation (exclusive of debriefing)— self , by peers 
Other criteria include simple continua dealing with model validity, 
flexibility, clarity of rules, depth of content, and quality of accom- 
panying materials. ^ ■ 

Individual evaluative essays also suggest some particular criteria 
for analysis. A review of ecology simulation/games rates these simula- 
tion/games on the extent to which content awareness and social skills 
might be learned (Schaefer et^al. 1980). ' An economics evaluation essay 
classifies simulation/games by how much they promote competition, com- 
promise, and cooperation (Pascale and Ehrman 1980). The "percentage of 
time allocated to affective considerations" was used to classify siinula- 
tion/games about "energy and enviromental quality (Bottinelli 1980) . 
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Futures oimulation/gamofl wore rated by which values wore promoted 
(Plummer 1980) . A review of ;3imulation/gainea on the topic of inter- 
national relations suggeiita that there is an inverse relationship between 
flexibility and abstraction (Suransky 1980) • Finally, the theoretical 
schools represented (values clarification, reality therapy) became the. 
basis for classifying self -development simulation/gomes (Farra 1980), 

How la Microcomputer Courseware Reviewed? 

Thexe are as many systems for reviewing software as there are for 
reviewing aimulation/games. Most of these software review systems can 
be categorized a^ consumer information systems arid/or general review 
systems to be applied by the consumer, A second level of review systems 
are those designed to be applied by review teams but which use a common 
format for all courseware. A third, level would use specialized formats 
for different instructional models applied by review teams. 

There appears to be"^ an anomaly in the conventional wisdom about 
currently available courseware. On the one hand, ^ny would agree with 
the assertion that "95 percent of all the programs carried should never 
have been offered for sale" (Grayson 1982) • On the other hand, "chil- 
dren in the Computer-Assisted Tutoring System at Teachers College have 
worked eagerly on a software program that adult educatbrs said was quite 
awful" (White 1983) . Similar successes were reported by early users of 
person/ascendant and machine/ascendant simulation/games. 

Consumer information and general r^eview systems can be found every- 
where. Ae consumer information systems are filled with shibboleths 
about not purchasing any hardware until one has decided which software 
meets*^ one'-s needs and the importance of purchasing/enough memory. Educa- 
tional" consumer information review systems are a little more helpful. 
These include information about the availability of previews , money-back 
guarantees, easy backup of diskettes , >and field-test data ("How to Find 
Good Software" 1982) . General review systems are also widely found. 
They seem to* be based upon rather simple,^ descriptive^ and general models 
of instruction. Some general review systems criteria are those which 
might be used to select any curricular materials. Other criteria which 
are based upon the particular capabilities of the microcomputer can be 
helpful but are likely to be applied rather haphazardly ("The Software 



^.LineTupV 1^8,2) Review systems, both consumer and general curricular^^r/ 
simple instructional design, are necessary and helpful but probably, 
should not Ije the olily guides to a decision. - 

The second /type of review ^system ^is more useful, since teams of 
experioj^ced professionals caii apply iiKDre sopl^isticated criteria to 
dpurseware. These systems may report their findings on one or ,more 

pages, but these reports are usually based uppn "the application of an ^ ' 

* ' ■ .. .■ ^ ■■ ■ ■ . . .. ■ •> '. 

; evaluator's guide by a team of professionals. The Northwest Regional 

^ • . ■ • ^ ■ • ' : ■ • ■ ' ; '■• ■■ •'■ 

Education Laboratory system, attends to the potential of the microcomputer 
xnor.e\than other review systems. This review system is based upon a large 
and well-4pcumented guide (McroSIFT) which was nationally field-tested 
(Marier 1981) . Similarly , EPIE and the Microcomputer Resource Center at 
Columbia University sj^Onsored a study to develop a similar instrument. 
This instrument seems to lean more heavily than others upon ideas from, 
instructional design and instructional psychology.^ Some aspects of this^ 
'study; (Cohen 1982) can be seen in "the EPIE and Consumers Un\9n Micro- 
Courseware PRO/file and Evaluation review system. _ A third system, the . 
CONDUIT review system," tends to be use'd to describe materials for^the 
college level. The CONDUIT system attends to the* concerns of the \ 
scholar, the author as communicator, the teacher, .the student*, and Jbhe 
computer specialist (Anderson 1980) . Although the'se ^^three systems; are ^' " 
the iiiost complete review systems, they provide few explicit criteria for > 
' analyzing microcorrouter-based so^ studies simulation/games. ■■ 



,r What Can Be Lei^^S^0:;fkom Instructiof^ki Theory About Microcbr(iputer-Bas:ed 
E^ucat ion and ; S imu 1 ation/Game s ? ; 

r Iristinicti^ design and instructional psychology both Cc 
con t^fibut ions to' ujlderstanding th^g microcomputer-based feqcial s-SfflfB^s 
simulation/game. Martorella (1^82)''- delineated t^ they can ; 

, make to text .-design. -As Bunderson and Faust (1976) have noted; Whenever 




emphasis is placed oh liardwar J(technplbgy or .its design and developmenj|f^^ 



the ^artisti^ ^approach is easily '"ac^l^t^ This has been true^bf the fi)gi^ 
J/of CAI. Institutions or prgdnizat|^ns that have focused on the d^velc 
' :;ment., of' interactive grafJhics, simiilatiohs, and gaining have tended to -ip^^^ 
'^rignp insti^uctional development and to foc)^^\ . 



on the affective and aesthetic qualities of theii: product." The. follow- 
ing discussion of possible contributions is meant to , be. indicative, and 
cannot claim to be more than a sample of possible analtyical criteria. 

Although it has roots in edx^cational psychology^ instructional 
pisycholpgy is a relatively new and changing field. Over the past 15 
years it has moved from postulating hierarchical structures of learning 
to using artificial intelligence models to understand learning {Menges^ - 
-and Girard 1983). Instructional design has been on the scene for many 
years in^ various guises, but the.^ Journal of Instructional Design was 
only begun in 1977. Together theise disciplines can be characterized as 
the sources for instructional theory. In turn, instructional theory has 
bee^ the single most importantf'source for conceptual developments in 
courseware for microcomputers. 'From this literature, some further crj.- 
teria for practitioners , developers,, and riesearchers may be gained, 

' Roblyer (1981) has observed that although "selecting optimal 
sequences of .learning events has' by no means reached the state of scien- 
tific procedure; knowledge^ of 'learning theory does play an important 
pa'rt. This knowledge is lacjcing in most programmer^designers' working in 
the field today, although the knowledge is readily available." When 
Roblyer is noting the lack of learning , theory , he is particularly con- 
cerned .with' its application in instructional design. Although recent 
theories proposed by instructional psychologists have not yet had the 
effect of those instructionalr.psychologists writing in that field for 
seyeralyears (Braden and Sachs 1 designers have ' 

/sbught'''^^^ integrat;e ins1:inicti6kai^^^^ th^r decisions 'for ^ 

the ^ design, of inst;|uctional systems, as; demonstrated by Wildman^and 
Burt9n .U98iy design attends more 

•rAgorbu^iir^^ studies text materi- 

: als, as not^a by m|^S%^^ 

>daghe.'as the'liM^^Mli'n^^^ the field of 



instruction^ desid»lg^|^»^^ (1982) use s^Gagne' s 



events vbf '^ns'trucM^^ to s t^||ajtV c^^^^ simulations, 
applieis' this ar^^ther algorS^lS^ computer sqftware. 

AS Gagherand ^j^^ (1979) and W^^^ei:^^^^ not all nine events 

are necessa^ in any lesson; Wager therefore uses those he judges most 
relevajg^H^"^ simulations. Wager says that "this type of program is often 



used to teach the relationship^ between variables by the IdiscoveiryV . 
'method" (Wager 1982). Typically, according to Wager, a stimulus is pre- 
.sented,- a response is elicited, and feedback is presented to the learner 
according to an unknown algorithm. The algorithm modifies the stimulus 
as well as provides other feedba^ck-'which the learner must ultimately use 
to solve the simulation. , 

. Graphics are lauded ''as having, great pote.ntial for computer-based 
instruction. Merrill and Bunderson (1981) apply Gagne.ls domains of 
learning as organizing theory to provide guidelines for the use. of 
graphics in instruction. i:>Wyer' (1978) treats the same topic in a text- 
book which cites oyer 650 studies from a variety of nearly as many 
researchers. These sourcils are representative of those applications of 
instructional theory, available to enrich the ubiquitous software cri- 
terion which typically asks'' whether or not graj)hics are used well. 

/ Learning theorists with various perspective's 'can illtaminate issues 
in the di^sigh and usee of microcomputer-based soci-al studies simulation/ 
games. Davis ^(1980i postulates frames (an idea similar to Piaget's 
schema) , which are structures,. representing information. These structures 
can be built up and ^retrieved from miemory as needed. He states^.that ( 
their existence can best be demonstrated in mathematics as students make 
mistakes and reveal idiosyncratic structures. Allen (1975) eclectically 
combines theories and aptitude-treatment Interaction studies to develop 

i ' ■ " ' ' ' ■ ■ ' ' ■ 

prescriptions in instructional design for students with higher or lower 

' . '■ " " . ■ . ■ 

' mfental abilities., Jay (1983) presents some specific and sensible pre- 

• ' . ^ ■ V ■ ■ ■ 

scriptions for courseware design and evaluation based upon human informa-: 

tipn processing abilities. Tennyson (1981) ^ while noting tliat cognitive 

psychology has presented a minimum of information-processing theory for 

instructional designers, asserts- that principles rather, than intuition 

shQuld guide ^the design of computer-assisted -instruction programs. For 

example', several review systems ask whether learner control of a program 

is part of a software package. Tennyson, points out th^t' studies have . 

demonstrated that learners frequently terminate the program before they 

have attained the program" s stated objective. * Tennyson shows how a 

learner self-assessment component can remedy this situation. 

Gagne "classifies simulations as intellectual skills since he sees 

them as the higher order rule-leai^ning component of that domain. Critiqs 



of his theory (Strike and Posner 1977) have suggested that the learning 
hierarchy approach may not reflect the conceptu^il structure of content 
or individual objectives. It m^y be suggested that simulation/games, 
either person/ascendant or machine /ascendaint, might be classified as 
part ofGagne's cognitive strategy domain of learning (Gagne 1972). 
Although he seems to preserve this domain for . the production of novel 
solutions, the processes described seem to correspond to what might occur 
during the reflective debriefing of a simulation/game. Since Gagne 's 
domains of learning and events of instruction remain important instruc- ^ 
tional design principles, this classification may be important for both 
developers cind researchers. 

Alternative thepries about problem-solving behaviors have tended to 
use, cybernei:ic or artifical intelligence theories to suggest models. . 
Newell (1982) compares paleontology to computer science by noting that 
''paleontology' s "major conceptual advances occurred by stiambling across 
the bon^s of immense beasties" rather than through theoretical predic-^. 
tion. He beji eves that spmie advances in artifical intelligence may also 
result from practice rather thanf: theory . ,The foregoing is not intended 
to suggest that artificial intelligence -does, not supply useful notion^s. 
A tutorial (Stefik et al. 1982) on tecHnicjues of expert problem-solving 
system^ collates several notions useful for developers and researchers. 
Greeno (1978) applies concepts and methods of .cognitive psychology and 
artifical intelligence to the analysis of problem solving^ . T?hus, arti- 
ficial intelligence finds many models for problem solving or inquiry. 
Traditionally, at least for pedagogical purposes/ the social studies has 
posited a method of inquiry or problem solving. Strike and Posner (1977) 
discuss the epistemological position that the above approaches demonr , 
strate. and contrast it with the traditional position that the social 
studies has espoused. 

How Might- Microcomputer-Based Social Studies Simulation/Games Be Analyzed 
an<i Reviewed? . , ' ' 

Coombs (1978) predicted that microcomputers would lead to greater 
use of' simulation/games., <^ Delphi study of ^ trends in the produption of 
instructional materials confidently predicts that si©ilation/games will 
increase in popularity with the proliferation of microcomputers (Dayton 



1981). Both predictions imply that all three professional role groups 
will need better analytical criteria. 

There are three issues yet to be discussed. First, the idea that 
special criteria can be used is explored. Second, the use of social 
science models is identified. Third, some examples that justify the use 
of microcomputer-based social studies simulation/games are discussed. 
In conclusion, some questions which might provide a framework for the 
development of criteria are offered. 

Several writers have suggested ways to improve the review of course- 
ware. Cohen (1983) has suggested that a distinction be made between 
general instructional attributes and those specific to the design of 
microcomputer courseware. She supplies some generalizations to be con- 
sidered in the design of courseware. Roblyer (1981) compares the PLATO 
and Standf ord/CCC models for courseware design. Besides noting some 
essential criter:]^, he sugges1;s that differential criteria are also use- 
ful. It is suggested that besides the local program criteria that prac-' 
titibners often use, special criteria be developed to reflect the par- 
ticular design requirements of simulation/games. 

. The literature of simulation/gaming demonstrates that social science 
models can be used for instruction (Greenblat and Uretsky 1977; Greenblat 
and Duke 1975? Inbar and St oil 1972). Outside of social studies, social 
science, and simulation/gaming literature, there is little acknowledge- 
ment of these models. Lave and March (1975) provide four basic social ■ 
science models: choice, exchange, adaptation, and diffusion. These 
might serve as bases for practitioner decisions and developer planning. 

My experience has been that many',' in education consider simulation/ 
games as games and therefore ' frivolous and unnecessary activities. How-rivi 
ever, there are several justifications that ^developers and prsti^itionei s ■ 
might use for microcomputer-biased social studies simulation/games^. 
Simulation/games can be among the most easily managed,, forms, of action ; 
learning (Mehaffy et al. 1981). Klasseh and Rawitsch (1981) point out 
that microcomputer-based social studies simulation/games can provide the 
laboratory experiences that the social studies has usually lacked. Cohen 
and Bradley (1977) used a simulation/game as the third cognitive! task, 
problem solving, in Taba's instructional strategy, the incorporation of 

' y'^-''' ■ ' ■■ f ' ■ " . •■ . ■ 
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such perspectives into software and the reviews analyzing software may 
help establish the educational relevance of the activities themselves 
rather than the content and concepts included. 

The following lists of questions can be used to develop criteria 
for the analysis of a aiicrocomputer-based social studies simulation/game. 

The practitioner would want to know: 

1. Where does it fit in the curriculum? 

2. Are there enough support materials so that other students are 
occupied profitably? 

3. Can all students use this software with understanding? 

4. How much content does it carry? * 

■4 

5. Which classroom organizational changes must be made in the use 

of this program? » . ^ 

6. How well do students learn when this software is used? 

7. What extra work for the teacher is involved in the use of this 

* . . 

software? 

8. Besides information . from student use, what information is 
available from teacher use of this software? 

The above cohceihis are generic to new users of microcomputers in the 
classroom. 

In addition to answering new user concerns, reviews should, on the 
descriptive level, inform consumer concerns about matters such as the 
availability of previews and copying policies. Beyond. these two levels, 
there is the general level of instructional and courseware criteria. 
This level assumes sophistication oii^ the part of practitioners. The 
questions that address instructional and courseware criteria might 
include: 

9. How. does this program compare in learning efficiency with 
instructional alternatives? - 

. . lO-. How does this package affect attitude toward a subject? 

11. Can groups of students or a whole class efficiently use this 
software? With what results?^ Under what conditions? 

12. With Which instructional strategies might this software package 
be coordinated? 

0 13. Whaj^t record keeping is supplied by the program? 



14. Is there an instructional design theory for this package? If 
so, what are i^s assumptions and what does it predict as a result of 
using these materials? 

15. What use is made of the graphic capabilities? 

16. What use is made of interactive capabilities? 

17. Are other instructional materials available for teacher as 
well as student use? ' 

The above list suggests questions to be asked of all microware. Sources 
•cited would indicate specifics. . j • 

A third list focuses upon criteria more appropriately, applied to 
microcomputer-based social studies simulation/games: 

18. What is the model this simulation/game teaches? 

19. which social science concepts and generalizations 'Imight be 
taught by using this program? 

20. " How many and which variables are managed in this simulation/ 
game? - - , 

21. How is the algorithm flowcharted? 

22. How much role flexibility or adaptation is possible? 

23. What kind of information, processing or thinking skills are 
used by learners? 

" 24. What provision is made for evaluation of the learner by the 
program, the learner by peers, or the learner by him- or herself? 

25*. What kinds of group skills might be promoted by the use of 
this package? , 

26. Which special criteria might be applied to a class or category 
of simulation/gam^s? ' 
This third level should supply enough analysis to satisfy most practi- 
tioners. 

Developers and researchers need information from a different per- 
spective. Researchers and developers need to find ways tp answer these 
questions about microcomputer-based social studies simulation/gcLmes as 
an instructional strategy: 

1. Which are most effective to teach particular objectives? 

2. ' How can graphics theory best be applied? 

3. ^^ Which interactive techniques are most useful for this strategy? 

4. 5 How many and which variables can be mcinaged by which learners? 



5. Is there a model for adapting board games to this strategy? 
el Is there a model for adapting person/ascendant, whole class 
simulation/games? ' 

7. How effective would a branched dialogue be for debriefing? 

8. Given that diskettes can be used to store student responses in 
an uncoded (albeit limited) and coded fom and these responses could be 
transmitted, what might be learned fromlWese data? 

9. Since this strategy, at present, seems to lack the affective 
riisks of people/ascendant simulation/games, what effect is there upon 
cognitive and affective outcomes? 

10. Do current prescriptions from research about graphics need to 
be revised in this medium and/or strategy? 

11. Current social studies texts use more than 50 petcent graphics 
up to age. nine. What mix of graph4.cs to text is most appropriate for 
different ages using this strategy? » . 

12. Can artificial intelligence expert problem-soIving",systems 
serve as models for this strategy? 

13. How might videodiscs be integrated, with this strategy? 

14. VThat effects might sttldents using personal or school micro 
hardware and software at home have? 

15. There are several frame games now in the person/ascendant mode. 
These are simulation/games that can be used with a variety of concepts 
and topics. Can similar frame games be developed for this strategy? 

16,. Simulations have been played internationally but microcomputer 
technology now makes this option available to all. What effects might 
this development have? 

17. What changes in school organization might this strategy and 
its accompanying technology cause? 

As researchers, developers, and practitioners begin to address these 
questions, more cinalytical criteria will emerge. 
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EVALUA^rOR'S GUIDE FOR MICROCOMPU^^^R-BASED 
INSTRUCTIONAL PACKAGES \ 

■ ' " • ■ ^ 

. The complete guide developed by MicroSIFT, a clearinitrhduso for 
microcomputer-based educational software and courseware, /provides back- 
ground information and forms to aid teachers and other educators in eval 
uating available microcomputer* courseware. The evaluation process com- 
prises four stages: (1) sifting, which screens out those programs that 
are not instructional in nature and determines a package's operatiibyial 
readiness and hardware compatibility; (2) package description, including 
program format, instructional purpose and technique, type of package, 
available documentation, and the hardware configuration necessary for 
operation; (3) assessment of the content, instructional quality^ and 
technical quality of the package; and (4) in-depth evaluation, which is 
not described in the guide. This excerpt explains the kinds of informa- 
tion needed in the second and third phases and discusses some of the 
.factors to be considered in completing a courseware evaluation. 

Introduction 

V : 

Purpose ; • ..^ ^ 

Except in instiSuctional situations where student programming is the 
primary activity, microcomputers can be used to assist the instructional 
process effectively only to the extent that quality software is avail- 
able. 

This Evaluator ' s Guide has been developed to provide background 
information and forms to aid teachers and other educators in evaluating 
educational software and courseware. Two" forms, "Courseware Description" 
•and "Courseware Evaluation," are described. 



Excerpted from Evaluator 's Guide for Microcomputer-Based Instructional 
Packages , ED 206 330 (Portland, Ore. : Northwest Regional Educational • 
Laboratory, 1981). Upd^ed information provided by the Northwest 
Regional Educatipnal Labdratory. This work was developed under contract 
with the National -Institute of Education, U.S. Department of Education. 
The content does not: necessarily reflect the position oy policy of that 
agency, and' no off icial endorsement of these materials /should be 
inferred. Used by permission, ' . ( 



The forma wars baaed on those developed and used by the CONDUIT 
Project for evaluating, computer-based instructional packages for post- 
secondary institutions, wLkh additional concepts adopted from forms 
developed by other organizations and individuals. 

The Evaluator ' s Guide was originally designed to be used by school 
.personnel participating in the courseware evaluation process of Micro- 
SIFT. It has been found useful by individual teachers or others wishing, 
to evaluate courseware Jbef ore purchasing,' and as' a supplement to pre- 
sei-vice and inservice .courses concerned with the -development or use of 
computer-based app^^ications. 

Process ' a*/ 

' v:f4 

In December 1979, under a contract with the National Institute of 
Education, the Computer Technology Program of the Northwest Regional 
Educational Laboratory .began designing a clearinghouse for microcomputer- 
based educational software and courseware. The clearinghouse, called 
MicroSIFT (Microcomputer Software and Information for Teachers), has as 
one of its goals the development and implementation of an evaluation ^ 
process and related instruments for such courseware. 

The design of MicroSIFT includes i a selected. network (SIFTnet) of • 
significant centers of; instructional computing activities at the K-1,2 
level. The centers ate large school districts or regional consortia or 
other education agencies where full-time instructional computing staff . 
exist, . and which have a history Qf development, evaluation, and imple- 
mentation of instructional applications of computers.. This network forms 
the basis for the evaluation process. . / 

The four stages of the evaluation procesis include: 
» . 1. Phase 1 — Sifting. Sifting Is the first look at a -package. At 
this time, those pijograms that are not instructional in* nature are 
screened out. In addition to a program's instructional /^alue, the sift- 
ing phase determines a package's "opefational readiness" and its "hard-- 
ware compatibility" status. The MicroSIFT staff completes this stage. 
If the software fails'to meet the MicroSIFO? standards for this phase, ' 
the evaluation terminates. '"^-^j . ' " 

2. Phase II— -Descriptiont In Phase II, one briefly describes the 
package, specifying th6 program format, instructional purpose anii te 



niqu§L.(si,:r .type of package^* available documen'c^S^ 
; cbnf ^.gxjiralsipn for operation. The Mjbc^oSJjFT staff ^^Gompleteia':?^ 

' most of , lJiisj^stag§f>^^^^ DesciriptfcSi^* $^ '-[^j:- 



Ehase ..Ill--vpeer Review ' At \ieasijiAvi?o v te^che^ bxberierice 




3.. 

f in-'' the subject and grade/ability level ^of*'.1^is'^in%ter±^iriri^^ from 
' schools 
the content, 
. idenf i 

evaluated by a network site expert Who tlien 6Bimpletes ^ "stiinmary re^ v 
The summary, review becomes^J:he ^i^icroSIFT evaliiati'OTVof the^^^^ ■'.'■.■M. 

Compilation of-^ases I through III take^ap^i:^ 
The evaluations may or may not iiiciude observa't:^! dj^-^fet^^ 

.package., ; \y /.f-/; -; -/ ^\^"-§Kv^^ 

' 4 . .Phase 'VJ"^n''P^P'^ Evaluatipn,^ So^^^:ea^^if^^j{^ .^^^ ojlj ' A.' ^ 

coiaplex*jjjty ■ of ^amoi^^;^^ curriculum -csc^ered > wajfi^Kt' more fextensiyey/evai.i* 
vUatidnv^^Stivlties^-in^ 'wou3jd;:b(^ r^^^^ai^ !^bs1^^testi^ 

'.de^tailed .observation' oif-^studen^ use^:of' the;: paGic^<& liiis pM^^ ' 
;^h)t?^ing^,;ijnplem ■. 



Courseware Desc^ipition^ 



^ ^V-^^^^^^^"^^^"^^ can' be ^evaluatedy some fact uail>- information, is • 

rteedeiiv;; For example> ddes -it hayj©;^ all ^'the comporfents .necessary , to make 
it ^ an .instruct ionally^USj^f - 'Hplhdeed; determining the existence 

p-f. needed .components" - . 

. ■ . The "Gpurseware Desc^^^^ 

''^aryVfor evaluation and UJS^^^^^ In;. some cages', a -list of com- 

f)oneri^ts included! 'In i^iq^bmplet^^^^^^ all :the .information should 

be' readily '-available in the program* and support materials. . If, some 
informa^^ is not'provided in t^ package/ you may be able to infer 
some^of it by a Atrial use of the package. ^ 

. •Some Sections of the^ "Courp^ware Description" foiin are. discussed- 
below.'; : ■ ■ 

■ ^ -1. Version Evaluated. .A version' number , a date, or hardware " 
ii^entifier. that, distinguishes, the specific package on which the evalua- 
tion is; based.;: ' 



ft- v 



! 2/- >^iProdUcer. The original source (developer, piiblisher, author, 
indi^4tial) who produced the packagfe. 

M Subject Area. ..A general farea such' as mathematics, reading, or 
■listory.* : • . / • 

4, ' :■ Specific Topic. A ^ubset of subject area isuch as multiplica- 
tion,^:* phonics^ or World War I. ^' " ^ ^V^v • . ; 

• 5ii Grade/Ability Level. The grrade level, grade range, or othej:. 
ability-level indicator for Which the package is intended. :^ 

61 . Required Hardware. Identify the jidnimim" hardware . required for 
package iase. , ^ : 

a. Computer (brand, version) 
. ' b. KAM amount . ' , - Ti ' 

\' ' c. Mass Storage Devices (disk drive, cassette) . 

d. Output Devices fcolor or,black-arid-white monitor or TV,/ 

■ printer);^ ';;. .: -^^^.r' ••^ir;-.^ 



e; Other Peripherals (joystick, paddles, yt^cejsynthes 
f. Special Electronics (circuit cards , interf acei5).r , . ^ 
7.- Available for Hard Disb.: indicate whether the software can^,^ 
copied ^onto aicentral disk system tor a /cluster. of computers, thus making- 
it available for more 'than one computer,; at a tiittev . " ' 



8'.,. Required Software. Identify the language, ' bf(|rating system 



and utility software required to install.. and use. the 'Application software^ 
in the^^paci|age/ Include any drivers, subroutines, or special software 
, requirements not 'in the package or standard in the hardware. specif ied, « 
9. V'i^'Sof P2^otected..p Indicate; whether the software is. protected 

from casual .^ppyin^r through sbftwar:is or.'hardwar<5 means. *^ - ^ / 

lO'i MedimnTo^^''Transfer medium the; Wpftware is .stored^ . - 

■on. - ■ - .■■■ ) -^-:'::._ - • \ ■ . ; . \ ■ ■ _ ■ ^^-./v . ... 

11. Back Vp Policy .> Note the policy of ^e producer in prdvidirig 
back-up copies of programs in a pdckage, whether -"through providing it 
with the/package, sending, it free 'or at low cost by request of purchaser, 
no policy, or other m note.' 

•■V:,^^,- ''i2. yF'ield^^Test Da't^^^ or not' the producer has 

cbiikucted a field test a"^^ the data available. 



13. Instructional Purposes ana>)Tech^ Indicate the techniques 

lemplcyed in the, package Cep!g, , remediation, standarctSiinstruction, enrich- 
ment V assessment/ instructional management, authoring/ drill and prac- <^ 
tice, tutorial/ information retrieval; .game, simulation% problem solv- 
ing) ' ' ^ ; ■ . 

14^ Documentation Available. For the items in the ^package , indi- 
cate 'whether the documentation^ in printed supplementairy materials or . 
''^ is contained in the ^'program. \ 

' 15. ' OlDjectives. List the' |)urp6ses, goals, or objectives that the" 
. package is intended to achieve'. 

V .16. Pr^erequisites. Describe the experiences, skills^ concepts, 
' understandings, maturity,;, and ability le^J^els which the intended user 
should ^oskfess fdr sjuccessful 'jjXse of the. package . 

17. Package Content and Structure. ^ * ^.i' 

^ 'a. Abstract: of Content. This information should be available 
. in the'materiaL prpvided by the producer of the package » However, you 

may 'Wish to add comments if the cies:<;ription is iiicomplete or inaccurate. 

■ . < ' ■■. ■• "■ ■ -. * . ■ " V a ■ ■ . • 

Jd\ General Content. Describe the general ^ontent domain of 

,the pacJs^ig'e.. ■ ' ' ■ 'W . ■' ' ^ ' ^- ^ 

' : ' • #r ■ ■ ' ■ ■ ' '. • ■ ^--i. -, 

^ ' c . -User * s Role ; ^ Describe the dimensioji : of user control ovje^gi 

'rate, se'quencfe, amo\aht, type, and content ojp problem examples, if appli- 
cable* For^example, "The user determines how much time will be allowed 
vfor solving each problem. " "The user defines^ -the number of hospitals, 
the amount ^f - medicine available , and , the quantity of pesticides used 

■" for • mosquito , control. "■ ' ^ ' ' ' 

" d. Instructional. St3^^^ the instructional 

; - , ^."■'''-v^T',v''V.' \ - . 0 ' y-r 

strategy used in the. coursewa|^v<;)i^^ example, "This is, a drill and . ■ 

practice program .designed to increase student proficiency and speed in- 

solving quadr.adic equations." "This courseware^ simulates a malaria, con- 

trol situation by determining cost-ef f ectivieness and impact of the vari- 

ajjDles selected by the user," ■ ^ 

. » ^ . ^v" Instructional Integration. Describe the degree to which 

' . " K- '■ ' • ■ ■ ' •- ■ 

the packageMs or can be an integral part of instruction. For dxamj)le, 

it nijay be intended as a random or casual supplement / chosen by teacher- 

. or si^iilerit 'one of several options. On the otlier hand, it may be the 

• only way *an im|»ortant topic can be addressed with a student activity. 
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■ f. Program Structure. .Describe the flow or sequence of " 
activity, in the program. 'For ekample/, "The program contains three major 
sections; a presentation of an ; ex^5^1^^ a section of controlled us^r 
activity, and a section of. uncbntroii^d user, exploration." 



. Courseware Evaluation 



The "Courseware. Evaluation" formf is designed to be used after the , 
information in^the '^CourseWa're Description" form is available. The ^'^ 
rating of the 21 items on- the form is tp be the starting point of the 
evaluation. The sections of ;:tiie #o described in 'the" sequence they 

are. to be comjileted. '■' '■, rS^'ii^:^ '■- ■'-■■y?-'^':;^^^^ v.. 

Judgments should'.be ba^edl'bn thbri^^gh iny^sl;^^^ 

and support materials in^jitt^ the 

terin^package" is used, 'kl?^ account in 

making the ■ evaluation^;j/y;/-- ^ ^/ .^^ --^ 

' NOTE ; The descriptions 'oi^^a^ on .»:^1ie following pages 

"are'' intended to be suggestipnsVi^r,^ in arriving at a judg- 

ment on the item.^ They are:*:iiot>|ri^ checklists, are not ., jgi^ order 

of importance, and ^£e r^Kexh^ cQrisideraticyAs . *rhe 
alphabetic identifiers ar^merel^^ 

st udent ijjse ■ "'^^ \ 

It is not expected, that Vs%^^ use of a package will be observed 
in this evaluation prp'ces4.^^-i^^^ making; a juc^ 

me^t based on your te|claing ^^tRerie^ce in the grade level and subject^^ V 
intended , for the pab^iag^;.^ ■ it is convenient to observe stu- 

deriH: use of the pacicage, rt^ie^fevHluation may be even more valuable. If 
students take parti:;5 indicate |^ on your evaluation form. 

Content Characteristics -r. . 

1. The content is acgilfate. Possible problems in content accuracy 



include: -v 



a. ' C)utdated ^information or instructional approach. 
Vb,/. Factual eri3^fes4 ^ 
c. > Invalid mod%' used in a simulation* 
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il: d. Oversimplified model or ex 

^/^y:^'^^^:^.:^' ' ®» Improper use of statistics/ 
• '/^^ : f Inaccurate. gra]ph's.;*or displays. 



, . has educational valuia / Any decision on this item 

• will' b^^^^^^^ considerations leading to a positive 

"judgment might include: . ' V. 

^ a. The content and objectives are iaddressed in common school 
curricula/. ' » " , . 

. ' The knowledge and skills involved have, utility in some 

aspect of life. w# V 

, c. An instructional situation can Jae envisioned in which the 

package Would be useful. ' . ' . " . 

d. Use ojf the package enables yfou to/learn something about! ' 
^he nature or needg of the student .using.it. 

e. The content pf the package is central to; this sijQDject 
'field. ■ ..* ■ ^^ ' ' . ' • 

3;'. The content is free of rac^y ethni<a/Vs^x\ and othfer stereo- 

- 1^. \ ^Certain ;Jr^^ overrepre- 
se1rc|d ,at the eikpense 9f$^^iiMting ! other3^^^^^^^^ 

■ . . ^ ■ .: ^' '^-r^ .. ;;. ^ 

; b. Some radial-^v.ethnic/ or sex grou^ be port^ay^fl^in 

. ■ ■ ' . i .;^'^: '.'. . ■ • . 

terms that are. indipativ^ ' a^ifalse' generalizations about the charact^- 
istics of that group. ■ . . 

■ ' ■. - ''^-^ ■ ■ ': . ^' ■■^.( " ■ ■ /^^>',v ^ ■ _ ■ - - 

Instructi on al C haracteristics . 

■ — — " ... \ - . . ' ■ ■ ■ -T ^ • . . ■ 

';4. The purpose of the' package is well defined . Puajposes r goals , 

and objectives may be in the program or in user support materials. The 

identification of instructional objectives is important to the transfeir- 

. ability and use of an instructional package. 

/ a. Objectives should be explicit , rather than implied. 

b. Objective statementsjshbuld be clear, i.e., unambiguous' 
and without multiple meanings, succiuict, free t)f jargon. 

c. .. Objectives -should be stated in terms of expected student 
behaviors. . 

The package should include both general and specific statements of 
purpose. That is, the. overall purpose of the. package ought tb be con- 
cisely stated, with. specif ic objectives stated for specific components. ' 



5. /- The package achieves its defined purpoge . Courseware can bie . 
evaluated in much the same way that other instruction is evaluated, the" 

'starting place being the instjructional objectives. Biased on these objec- 
tives, the student using the instructional package should learn what the 
material sets out to teach, rather than -merely being engaged in the 
process. ^ 

The most effective way to substantiate this aspect cf instructional 
quality is through a sample run' of the program, preferably with a learner 
from zhe target audience. However, if such a learner is not available, 
the evaluator shou^ld^^iiiake a judgment as to how well the package would ;; , 
actually accomplish its objectives when used by a student of the apj>r6- v 
priate maturity and ability, based on the ev'aluator's experience with 
students,, of that type.. 

6. Presentati on of content is clear and logicai\ %r-Thg focu^ of 

t, . ■ . . . ■ : , . r '^.-^-v' -.- 

this item is on how the terms, facts, concepts, and princj^le^^^f.^ the^ 

subject matter are presented, rather than on the 9^^^^J^^j^pf^^^^ 



a. The inf ormatilin is well organized 



b;- The structure vof the presentation is eviden^^j^^u^^^|>^;;^^ 
c. ; Definitions and explanat-i^^^^re-^ ^f^^^es^ary^i^^^f^^ 



d, ' There , is a' smooth transS^fe^i^e^^ cognitive 




Clusters. ■ - ^. - . ' .^^^^^tig^..^'" '^^^ ..... \ 

e. The progression of pr^li^^tJi^n^isi?^ 

,f . Examples, counter-exampl^;^;^^^h:d*i^^ used when 

pdssible and appropriate, \ ^ * • . 

.- / g. The examplestare relevant to the poii>t of instruction. . . 

7, The l^el of difficulty is approp^jat^e^i^ the target aiidience . 
/ TT' The means of response .( i.e.'/ ^^^^^e choice, manipulating 

■ graphics, single keystroke, etc.-) is approprial^^to the target, audience.., 
K _ b. The readability of support materials and text is 

consistent with the expected ability level of the audience. ^Vocabulary,*' 
phrasing^ and. sentence length are specific considerations here. 

c. Exar^ples and .graphic illustrations are suitable for . the 

maturity of the student. • ' ' ^ '* ' 

d. The time required for typical student use does not exceed 
the attention spsai of the ta^^t audience. 

''^ ,e. , size of steps in l^^ical. processes are suited to the 
' ability level of the student. ■ . .. 



f. There are multiple levels of instruction, with diagnostic 
and reinforcement routine's, for individual, differences in the^target. 
audience. For example, the program automatically branches to remediation 
subroutines if user responses require, the program automatically ' 
progresses to more difficult problems to continually provide a challenge 
to the user who has mastered the easier problems, or the program auto- 
matlcally .provides easier problems -to the user who is having troiible. - 

8, Graphics/sound/color are used for appropriate instructional' 
reasons , 

a. ' Graiphics , sound, and color enhance rather than detract 
from the instructional process. 

b. Use of sound does not disturb 'others in a classroom 
environment. . • 

c. Graphics, sound, an^ color focus attention. on important 
content; areas. ; 

,d. Good message design principles 'are used; in ojjder to place 
emphasis on* important concepts . ' * ' » 5^ - y: '- 

" * e. Visual and auditory effects Stji^late student;^interest. \^ 

9. Use of the, package is motivationai^ r^^y ^. ■ v # > 
a. Students are effectively ad(lr^k,ed in a^^^ 

" b. Narratives in the prograM use^^nor'^and Ja cb;^^^^ 



manner i 



fiil. 



c. The overall tenor of interaction is warm, frien<|ly, help- 



d. / . Th'e-;|>ackage provides for a^^variety of studeff|:^§^sp^ses ^ 
and re^onse modes..- . ' ■■ - v:'^^-^^:;:^ ■^"^•''•^^•"^^^^ 

'-f- e. A< variety of responses to student inputs are '''\iise;d^^ 
;'f . Reinforcement as positive and dignified. 
g. A student is left with a desire to use the '..package 
or to pursue the topic in Othepj^'ays. .4:'' , 

hV A student is left v?ith a positive attitude cdDout the 
experience. ■ -\. . . ' . . 'f^- 

v ^ i. .-Using the package is a pleasant experience. 

10. , The' package effectively challenges student creativity .*^ 

■ ' . ■ ■ '*•.•■■ • <^ , ' ... '■ 

^. a'; The learner is involved in an active, rather thah passive, 

manner ^i'ri the instruction. For example, the student has control over as 



^many input varietbles as the program permits, the computer is used in a 
"hands-on" way rather than merely in a. presentation mode, or the program 
design allows the student as many decisions as possible. 

The package provides opportunities. to answer open-ended 
questions that have no "right" or "wrong" answers," and gives, the student^, 
evaluative criteria to judge his/her own responses. i ' ^ * J ■ . 

^c. The program is designed to anticipate a wide, range of 
possible responses, / 

d. The student is. provided with new ways of. ^Looking at the 
world.. ' ■ 

e. The piackage demonstrates a creative means:^i6f using the 
knowledge being acquired by the user'. ' . 

^ , ' f The package suggests areas of further exploration or other 
activity, - ^ 

g. v The student is challenged to change an underlying model 
''or desi-gii an^§iternative model. . 

11 . Feedback on student responses is effectively employed . 

, a. The feedback is relevant to the students' responses and 
therefore "diredible." . > 

J- i>. -The feedback is non-threatening, yet corrective when 

necessary. . ^ ' ' 

c. The feedback is timely, i.e., given with appropriate fre- 
qu<fency and given immediaLtely after a response. 
t^> d. v.^^Rf^fie!&3^ (gives cues, hints, and explana- 

> i e. There is "quantitative feedback when valuable. For 
Qxainple, the program indicates the number and percentage of problems 
correct out of the niimber of problems attempted. y:. ^/ 

i:, ■ The feedback tells "why" the response was ihcorrect. For 
exainplej;3^ou sho^^ spelled the names correctly" or "Use no punc- 

ti^ti^S^^^^"'--"-- "'■^ ■ " 

^ g. The judgment of student -^responses properly assesses the 

.^concept being taught, not merely its form. For example, is word order 
more important than the content of the response? 

h. The program adapts to the learner by adjusting the diffi-. 
i;culty level of content. ' 



12 • The learner controls the rate and sequence of presentation and 
review. 

a. Student has control over the time allowed for solving 
problems, allowing for quickening or slowing the pace as the user deems 
necessary. 

Student has control over the rate of presentation of dis- 
play material so that he/she can read and abjsorb the information at his/ 
her own rate. « . 

c. The program does not lock the studen^'Urfto a linear 
.instructional sequence. ' 

d. The program allows the student to begin at a point appro- 
priate to hia/her past achievements. 

e. The program has a provision for review of instructions 
initiated by the user. ^ 

f. The program . defines "functions" for learner options such . 



as HELP, HINT,. D3LQTJ0NARY. <• : • ^ 

•f ^ ^^^^! \ 13. Instruction ^.jjS .integrated with previous student experiences . 
\ • ^ ^ a. Instruction is designed to take into account the back- 
ground experiences typical of the target audience. 

b. Inductive reasoning is employed. Known situations are 
used tojexplain new situations. ^ ' 

c. Commonly experienced exairtples are used. For 'example, 
;..3ome students may better understand liquid metric measurements within 

the context of fill.itig. the car with, gasoline rather, than filling a . 
■ graduated cylind^r^ with Water. . . / 

: ^d. Instruction moves from thei concrete to the abiStract, 
> simple to . complex, feuftiXiar to unfamiliar. 

* 14. Learning can be generalized to an appropriate range of situa- 
■■ . tions. V 

a. ^The learning is applicable to a -student ' s future experi- 
ences. For example, the lastruction prepares the user for the next unit 

in the package. ^ 

b. The student is presented with opportunities that require 
generalization of the, rules .acquired at the computer and opportunities ^ 
to apply those rules' to "real life" situations away from the. computer. 

" ■ ' ■ ■ ' <i * ' . . ' »'■./'' 
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c. The processes and information learned are useful in 
domains and situations other than the subject area of the package. 

d. The content is organized in such a way as to facilitate 
recall and applicatioH'^away from the computer and outside of the iinmedi- 
ate content domain. For example, is the metric system taught within the 
context of the decimal system, or as isolated meaigurements (meter, gram, 
liter, etc.)? ^ 

Technical .Characteristics 

: — ' — — . 

15. User support materials are comprehensive . In this item, you 
are ^^assessing the completeness of the package in terms of its support 
for the teachers .and' students in the. Intended pattern of use, and reason- 
able optional uses 1 Many diff^ren,t types of information may be included 
■/in the printed material accompanying tjie prp^ram. The components of ' 
good user support materials identified here can be. packaged in many ways. 
Separate identification does not imply a need for separate booklets, 
-^although • that may be desirable. (See also item 16.) 

a. Student Materials ; Sufficient materials for a variety of 
student activities should be pr<ivided: 

— Pre-instructiqrt^ activities relating. t;o the package 
—A guide to us^ of the package 

-irFollow-up activities to reinforce the instruction 

^ ;^.^;'^"-*fWorksheets ' '''^ ' \^ ■ 

b^^ ^e^dhey's- Information ' > v ' , '^^ . 



place 



-Uft^'aescriptibn'^bf -the instructional activities 46' take 



• ■ . ^ , ■[ ' — Suggestions for classroom iogistics in a varie£y.:Of 
hardware situations (single or multiple maciiines ^^hardware not in class- 
roomV'. etc.) : • ^' .'^-'^'^ .V';, .^^ 

—A rationale for computer usg;^ ' \r ' 

--Prerequisite; skills nece^iai^. f or best utilization ^ 
•--Teacher-directe^d pre and post instructional activities 
c. Resource Information -^^i :. 

- --Biblidgraphy^t^f resources^ a^ references related to the 
content domain . y . - a v: ' ■ "rrifv i . > 

■ r-'/r -'^ :-'--Sainple run of the program ' ---- - . 
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—Possibilities for program modifications 

— A description of the model used in simulations ' 

d. Technical Documentation , ' ^ V . 

— Detailed explanation of how the program and package. ^ * 
-operates , " ''/•'''^r'^i^^^ 

— Program code listings . ^ 

— Explanation of user definable options to adapt the pro- 
gram for different applications V . " ) ' 

— Explanation of the software/hardware int,er/ace or any 
other extraordinary features of the pifogram 

-^-Flowchart or other diagrams of general logic of indivi- 
dual programs and package ' 

--Interpretation of error messages 

e. Containers 

' — Folders, binders,' pockets for storing printed materials, 

disks, cassettes, or other components » 

* ; — Boxes or other container (s) f|or organizing and storing 
the entire package ' 

16. The user sup]g)ort materials are effective , . 
. ' a, I The appearance of the materials^ is " attractive, 

b. The quality of the paper or binding is appropriate to its 
intended use -and expected life. , 




,.C, The printea text is clear, ,^adable, anqjJJJp 
. d.- "Pictures, diagrams, and graphs are. appropriate and read- 
able . . - ^v.h'^ 

e. The text, captions, labels, etc. are thoroughly edited 
and free of brrors m grammar, spelling, and punctuation. 

f. The packaging of the materials is suitable for the 
intended use'. For example, student worksheet masters intended for repro?- 
duction up© "loose leaf" or easily reproduced and teacher support materi- 
als can be separated from student materials. ^ , 

g. The program storage media are easily accessible, /V^'t 
tected *f rem random injury expected in .mailing, "Stopping^ '^cV^'i^^^^ 

h. The. , entire, package is storable as_a^un^&a3?fe'?^^5^^fea^ 
age facilities (office shelves ^ cabinets, etc.). 

\ ' \ . ' 

i. J^ate^ials are easily used in. tabl^'/^pjace typicai^ 



able near a microcomputer station. ^ 
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17. Information displays are effective . Good message deaign prin- 
ciples are incorporated into the visual arrangement of display n\Aterial/ 

• ' ' a. Graphic displays are not too cbmplex or full of too much 
information. There is adequate spacing on the screen or printed materi- 
fils for clarity. Static and dynamic graphics are used when applicabl^ 
Screen and printed displays make effective use of open space. ^ 

b. Text narrative on. the monitor or printer is clear and 
easy to read. . 

-c. Narrative is not ambiguous. ' ^- i 

d. Text information is not . too lengthy or "wordy." * • 

e. The user is given adequate time to read and absorb the ^ 
information given in the displays. 

f. Text is free from spelling and punctuation terrors . 

g. \ Character sets employed are appropriate for' the intended 



audience. 



tion. 



Graphics are not too repetitive or too slow in presenta- 



i.; Input options are independent of color, or at least avoid 
common /CO lor blindness problems. 

j. There is not too much text for the display. The- text 
position is consistent and/pr , predictable (i.e., the student does not: 
have to hunt for the information). 

k. Graphics are appropriately mixed with text material to 
give vai:iel:y t9^ the presentation. 

' l.xr'Trik^^ ^ video screen are 

smooth and unobtrusive.' • / . , 

/ m. scrolling is used appropriately . Only pertinent informa- 

. tion is retained .on the screen. ^^jy^^^^^ y " , ' ' ^ 

n. Adequate teacher/ s'fudent^^^^ for use or nonuse of ^ 

sound are provided. ;/ _ 'h^yi^^i . ''S::^L ■ 
o. Graphic^'-'^re notS^i^ 
. 18; Intended users can e^^^g^^ji^^ependently operate the pro- 

; a. The program has enough internal documentation to permit - 
eas4 of use even without external paper documentation. y \^ 



b. Formato and protocol a for uBor-computer conunjunlOitiop are , 
coa^isttehtly applied and logical. * •iiS^liJ" 

c. Directions are accompanied by useful examples where appro- 
priate. . . 

d. Help pages and functions are prjDvided ^nd accessible at 

likely points of need. ' . 

.- ■ • .1/, " • 

e. The program does not allow the user to get lost in the 

program with no apparent way out. The student always has some options - 
for getting the program running again, or returning to a beginning point. > 

f . The program doesn't stop or appear to be doing nothing 
without clues. 

g. Traps are us6d copiously to catch potential errors of any J, ^ 
kind, and to avoid moving control from the application to the operating 
system Software. 

h. Instructions and error messages are clear and unambiguouSjir- 

■ • . A-- J ■ ' J?*:^. 

They give the user cl^ar] directions as to what he/she must do to ef fec-o^' 
tively use the program, j 

i. ' The program responds to inputs as. the directions indicate; 
can easily exit the program, return to menus, or 
with program-described conventions. 

k. 'The;program accurately evaluates student ^nput, i.e., it 

does not inisihte^^t-et student responses and thereby identify a response 

' \ ^ ■ ' J • ■ . 

as incorrect when it is in fact qorrect^ 

"I - ' . ■ ^ • 

1. Computer operation does not interfere with concentration 

'on the activity. .■ V,, . . , ■ ■ 

^ ^^^ . .The program! can be used with a minimum .^f computer com- 

petencies. ■ . | ' » ■ ^ 

n. The user isnit uneasy using the software due to its com- 

plexity of operation. " \\.'' 

o. 'the' user is informed qf wtiich. function keys .he /she^ill 
use in the course of vthef^ purpose. 

p. There**!^^ the cueing for function key usage. / 

q. ^ |hose funptionV^^ referred to in the program are avail- 
able on the hardware. 

r. *The use of% function keys does not necessitate re-input of 
^ruser responses previously^. input .a:nto.^ computer. 



j . The user 
•move to another SjBction 



19, Teachora can OAiSiily employ the package ,. Not only shouldllthe 
program be easily used by the atudento^ but it should be equally'employ^ 
able by the teachers. Many of the sfune consideratiorjis as in iteiu^ 18 can 
be cippliod hiore,' but alaot / I . ' ^ / 

a. The program can be used.byi a poraon having a minimum of 
computer competencies/. . ; \. 

. b. The program requires a ^minimal amount of equipntent:. > 
, manipulation by the teacher. ' J^^^' ' ' ^ ^ ' 

"c. Software modifications or unusual'^anipolations of dieks " 
4^56 not required to use the program effectively. ( . . ^ 

- d., The package is easily adaptable tp a variety of classroom 
learning environments, including placement of hardware inside or outside 
the classroom. , ^ - 

e. Error handling and identification are sufficiently 
detailed so the teacher can easily help a student- ^ 

"f. Students require' a minimum amount of teacher supervision/ 
while using the program' , ^ 

■,0^ .* 20'. The program appropriately uses reTevant computer capiabllities . 
The success of the computer as a means for instruction is dT^e to those 
capabilities inherent in the technology. Coitputer software should take 
full advantage of the unique aspects^ of the cgmputer rather than merely 
doing the same activities, in a new waV. ( \^^J 
* / a. The application is well suited to computer use and not 

one -^h at. can- b^ handled more appropriately by other means. ^ * 

b. • Course management or computer collection and organization 
,of d^^a on instruction is available, Fo^, example, the iiftformation about 
the student's performance is stored for retrieval at a later time. • « 

c^, ►The computer is used in a dynamic, ^interactive way.* For 
•'example, the computer makes decisions based 6n 'student performance 
according to the teaching strategies ^inhe2;erit to the program. 

d. The computer imake^ effective use of other peripheral • 
devices (e.g., printers, light pens, paddle contrQllerS/ joysticks, etc.) 
for alternate input modes. ^^^^^^-i^^^ - c ^ • 

e. The computer is* used^to simulate activities th'at' a;re too 
difficult, dangerous, or expensive to. demons tra'te' in reality. » 

• f. ' Thevcomputer is used so that students are actively 
involved in.^ "^hand^on" manner rather than only passively observing. 
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. g. The computer responds to natural atudeiv^ input such 
"Yfe^j' or "NO'' or "Y" or "N" rather tt^an - YtS, 2 = N0." 
21, The program is reliable in normal use ^ 

a. The program will consistently riin under all normal^ condi- 
tions. No special precautions such as clearing memory are required fgr 
effective program execution. sJ>* 

The progr^ willv consistently load into the computer with 
out undue complexity, such as re-loading, 

c, . The program is free of programmihg and operational errors 



4. SOCIAL AND EDUCATIONAL ISSUES AND. DIRECTIONS 

• To feel comfortable using computers to help you meet your educa-r 
tional objectives; you probably lieed some understanding of the sociar 

^nd educatipnal issues surrounding the computer age and of the ways the 
new technology might affect both eciucational practice and the society at 

. laifge. , - ' ^? ' ' 

Although it is not our intention to provide a ^llorough discussibn. 
of this complex, unknown,; and perhaps controversial subject^ this chapter 
introduces some of the dimensions of this intriguing , area. We hope the 
readings will provide you with the beginning' of a perspective. about the 
broader issues and a cor^text into which you can place yoiir computer- 
assisted classroom activities, 

^ In our first reading, "I-ess yhunder in the Mputh; More Lightning .an 
the Hand," W. Robert Houston describes the pervasiveness of computers in 
our lives that is expected to occur within one generation and theoifizes 
about the impact of this pervasiveness pn our schools. Computers will 
be an integral part ^f the adult, lives of the children who are now in'^ ^ 
school, a^ generation th^at accepts computers as n;^tural. Houston feels 
"schools must base instruction programs on (these) pragmatic realities. 
Schools must learn to cope with this new reality, use it, build on it, 
not be cowered by it.'^ j ; 

In "Microcomputers: Dreams and Realities," Henry' Jay Becker dis- ^ • 
cusses some of the practical problems and obstacles associated with 
attempts to use computers to attain .educational goals, and some "dreams"- 
regarding future possibilities. The author tries to provide a balanced 
perspective concerning both the long-range' capabilities' of the computer . 
in education and the present classroom realities. ' 

In arv excerpt from their artiple, '^"Computer Technology anQ the 
Social Studies," Allen D. Glenn and,Daniel L.- Klassen pr'ovide a thpught- . 
provoking discussion of hpw social studiTes education should prepare our 
youth for the computer and informatibn age. This article does not con- 
centrate on the - computer ..itself , but upon social and political issues . 
and problems th^t the school children of today will be forced . to i face as 
adult citizens/ Implications for social studies education are presented.- 



Finally^ Mary Hepburn's article, "The New- Information Technology: 
Critical Questions for Social Science Educators further discusses the 
implications of the computer age for social studies educators. The focus 
is on' the larger social and professional issues that are ^merging; the 
critical questions the author suggests must be addressed. 

Taken together, these four readings provide a broad and balanced 
overview of both the social and* educational issues currently facing us. 
The teacher familiar with these issues will have a -firmer foiandation. 
upon which to build, as he or she explores the* computer as an educational 
tool. " . ^ -\ 




. LESS THUNDER IN ^ THE MOUTH; MOJ^ LIGHTNING IN THE HAND 
' 1 by W. Robert Houston ' ; 

■ ■. ■ ■ ■ ' ' r<' ' ' ' / 

This old Indian proverb summarizes the potenti4ls and perhaps the 
problems of the microcomputer as an evolving technological educational 
system in schools. Unbelievable advances have occurred during the pas 
two years; the next two promise even more radical changes. In this la 
chapter, it is Appropriate to examine some of these implications. Mor 
important, we .must act, not just talk about the potential of this evol 
ing educational resource. 

Change^ is so pervasive in our society today that it is accepted a 
inevitable, though with some reluctance. Many of us,„ like Custer the 
Dragon in Ogden Nash's delightful story, might long for a nice safe ca 
where everything remains stable. But such is not the fate for educate 
Particularly for those who are concerned with the development of micro 
computers as educational tools, obsolelscence is the "name of the game. 
New cind improved -approaches to instruction, computer, programs, expandei 
computer capabifity, and new systems of technology ar6 all dated even 
before they are adequately tested.^ ^ 

For four hundred years, the printed page has been accepted as the 
appropriate medium for transmitting knowledge; today this is being cha. 
lenged. by computers, televis;Lon,* microfiche and microdpts, and other 
more transient and flexible media. Indeed, the authors and editors of 
this book were challenged to use another/medium for conveying the stati 
of the microcomputer r.evolution as of January 1981. We are under no 
delusion that what you are reading is current. Like seeing the light 
from a distant star, you are interacting with the knowledge-base that : 
.months or years old. 

As we look forward, several generalizations cind caveats seem apprc 
priate. 



Reprinted from Barbara R. Sadwoski and Charles Lov^ett (eds.\, Usir^g Cor 
puters to Enhance; Teaching and Improve Teaching Centers (Houston: Uni- 
yer^ity of Houston, 1981) . Used by(^permission. 
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1;^ Soon after the turn of the century, the microcomputer will be 
• • • « * 

accepted by children and youth as a typical and «usual part of lifd. 

Just a^ television and telephones are considered integral^ to homes^^oday, 

so too" will some form of microcomputer be accepted in less than one full 

generation. Experiments already are well-advanced in' Japan and Ohio. 

that demonstrate the ^pwer of cable TV/telephone/microcomputer systems. ■^' 

Children growing up in those homes less" likely to experience the .. 

trauma of many adults when faced with, the computer age. '\ - 

^ Computers are reshaping our lives at a rapid pace : "plastic cr;g^it ^ 

cards and their telephone/computer - checking sygtem are . an accepted par^t^ ' 



of life today; airl.ine reservations are compu'terized; ^billior^ of dollars 

are transjferred monthly between banks— not by armored car but by computer 

transfer; letters are dr^ted on word pxocesso3?s where corrections can 

be made readily before final typing; automobil^e ignition- systems' depend^ 

on small computers tomonitor and control the flow of fuel. These are 

but harbingers of futufe changes. Toffier, in his repent book' ^The,, Third 

Wave (1980) , projects, the electronic cottage as a future ^common place. 

Goods can be ordered and "paid for; news items selected from a potpourri 

of possibilities on the evening" broadcast (rather than the pre-programmed, 

singular, sequenced, and condensed evening TV news of today) ; letters 

"typed and prqofed. on a word processor , theri transmitted via phone lines 

to. their destination; elections held and results announced almost 

immediatel^; and children studying at home, .r^- \ .> ^ 

The school as We know it may not exist. "There may be testing 

centers and socializing cienters. There may be curriculum production 

centers and tutorial\;enters. There may be, as Boulding (1980)- proposes, 

■ \ ■ ' 

inventories of the knowledge and skills of everyone in the community , 

with students stuldying with appropriate persons through interactive com- 
puters. Through similar processes, scholars and learners could keep in 
touch with counterparts throughout the world. • - ^ 

■ That world may seem strange to us now, ^ut certainly no stranger 
than life and values of today would be to a ^Kansas farmer at the turn of 
the century. But society and individuals grow into a new culture, trans- 
form technology and that culture, and are transformed by th^. Even in 
the- dizzying blur of social change, the young will continu^ to accom- ■ 
modate'^to the new reality. There is nothing eternal about any particular 
■culture — even the ^ one in which We currently live. ' ^ ' . 

, . 102 ' .101 ■ 



2, Schools will change, or cease. to exist. Because schools have. 

■ ■ • . . ' . . . ■ ■ ■ -4 . ■ 

been assigned by society the task of translating cu^jtural values to the 

next generation, they. tend to be conservative in 'approach, pontent, and 
•vaiuiBS, Innovations and radically new practicQ^ seldom grow directly ^ 
from, such institutions. When advocates of rapid change make their mark' • 
on school policy or practice, pressure builds from groups wit-h more 
fundamental beliefs 'that force their position back toward more conserva- 
tive postures. The experimental science, mathematics, and social science" 
programs of the sixties were' followed by back-to-the-basics in the seven- 
ties. The rise ^f academicians as determiners of school curri-culum con- 
tent, led to the rise of consortia. Teacher shortages led to increased . 
preparation programs i to teacher oversupply, to massive publicity, and 
then to 'teacher shortages. ^ ' -/^ > 

• In the' preceding section, several potential impacts '^on schools were; . 
suggested. These will be resisted. But schools will change; ^th^y^-must/. 
The microcomputer will be « integral to that! shift — -not alone, but in oem- 
junction with the videodisq, TV, telephone, and other advanced teclanolo- 
. gies. ■. ■ , ' ■ .■ ■ ■ , ' ^ 

" 3,. The unpact of microcomputers is not limited to schools* Tele- 
vision provides;a parallel to help understand this notion. Television 
in the fiome has impacted the values and perception of youth to^a greater 
extent than television in schools. Educational television has suffered 
fa^om inadequate budgets, weak visual and auditbj^ messages (talking 
heads, lectures) , arid inappropriate tie^ to ci^rriculum arid child develop)- 
"ment. As a social intervention,, iti. comparesf poorly with commercial TV s 
fast-paced drama,, iristant news, football with Instant replay for clarifi- 
cation and analys.is, and thirty-second commercials,^ V 

, The >parallel with miqrdcomputers is obvious-. Microcomputers ' will 
become integral to the lives of people, arid schools' must base instruc- 
tional programs on pragmatic realities*. Schools must learn to cope with 
this new reality^ use it, build on it,- not Ibe cowered by itw Children 
will grow up with computers ,^ considering them as natural parts of their 
lives. Teachers will ^lear^i t^ interact with, home mipcrocomputers in ways 
similar to those of- ';t,^ use Sesame Street and the National 

Geographic Specials on as ba'^ses f or , instmiction. In(^ividualized, *. 



linked vith other technologies, and interactive, the microcomputer 
broadens the concept of learning so as to provide powerful alternative? 
to current school practice^, , / 

4. Schools have av^ual xesponsibilityj:\ teach children and youth 
how to use. the microcomputer and use the- microcomputer to teach children 
and ^ youth. In, the coming years, both uses of microcomputers will become 
more sophisticated. Its use will be considered routine/ casual, inte- 
gral7 hecessary to life and to. teaching. 

5. Microcompul^ers as entertainment may enhance' instruction. ^ The 
parallel with television again' is obvious.. TV. is viewed by most people' 
as basically a means of entertainment/ not education. Such^was 'its first 
role, and its .ma j6r one today. Microcomputers, ^oo, are being used as 
much in electronic games of physical and intellectual skill as in purely 
educational contexts. The inherent interest and challenge in gaming 
poses a challenge for educators seeking more effective ways to engage 
students in higher-order cognitive processes.. 

6. Vlicrocomputers are liJiii ted because they do not process feed-^. 
back effectWely. This is a'^ioasic flaw in most computer-assisted 
instructional sys^ms to date. They are no^ able to process nonverbal, 
effectiv^' feedback from learners and use these data, in modifying instruc- 
tion, '^"ey: cannot give emotional support -despite, the pseudowarmtli often 
programmed into instruction ("good job," "Hello, Tom, are you ready to 
study arithmetic?"). 

Instructional materials developed' fofvcomputer use must be much 
more precise 'and comprehensive than materials handled by teachers. 
Teachers use student verbal and nonverbal^ feedback to alter plans. 
Developing adeqijate computer-based instructional programs, is far more . 
complex because of this need for lack of ambiguity and the lack of non- 
cognitive feedback. One of J:he problems facing the , profession today is 
the dearth of even adequate much less exquisite programs. Inadequately 
tested .materials are flooding the- market. . ^ 

7. . Students are not, machines. Yet/ many instinictional processes 
appear to treat them ^s such. Some advocates, • enthusiastic, about the 
potential of the qew. tool, appear to consider the cbmputer inherently as 
valuable rather than valuing what it can do for people. Dede (1979) 



warns us ^o^ the dangers of the "computer chip" mentality, where children 

are trained to be machines. '< 

^ . • ., " ' ' ■ \, 

' ; ' The danger for many per3ons' who are deeply immersed in technology 
is translating problems into algorithms or problem statements that are 
Solvable through computer programs. While such a process may provide a 
more powerful data-druncher , it is ho substitute for intelligence* nor ' 
for conceptually-oriented. problem solving. - • . 

Despite the caveats lis'ted . in the previous section^ thoughtful and 
innovative educators are-. 4\nding the challenge of the microcomputer . reyo 

lution, its vibrancy, and'its potential, to be dnvigoratihg and promising 

. /■ • ■ . ■ ■ * . ^ ■. ■ ' . . ■ , ' 

It. lias the potential for freeing education from mass schooling wiaere, 

'.. '■ ' - ■ ■ . ; ■. ' ^' 'n' ■ \ a..- 

everyone learns virtually the same things, in the same sequence; 

It has the potential, tdo, of linking schools and^^ociety , schools 

and home, schools and the work place as no other technological advand^. . 

has. The "synergistic linkage of communication and computer capabilitie 

makes possible bookless, libraries , paperless news .(teletext) , telecon- > 

ferencing, portable language translators, and ckgguisless ■ aji professor-.. 

less' universities—ampng myriad other mind-bogglers^(Shostak 1981, 

p. 357) 

Of such' is the challenge and. the promise of the 1980s. For .educa-- 
- tors, the watchword is drawn from a thousandryear^old Plains Indian cul- 
ture: "Less, thunder "^S*^ the- mouth; more lightning in the hand. . 
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MICROCOMPUTERS: DREAMS AND REALITIES^ 
V ' / by Henry Jay Becker ,■• ; 

We should not predict or expe:ct that the personal computer . 
will foster a new l^evolution-in education just because it 
could. Every new |[6imTinica€ion mediuni/of this centui^ 
telephone, the mo tfion picture, radio and television;' has r '.' •* 
.elijpited similar predicti^ons that did not 'come to pass. Mil- 
lions >of uneducated people^in the world have ready access to * • 
the accumulated culture of vthe centuries in pxiblic libraries", 
but they do not avail themselves of it, Grice an individual or 
a society decides that edu'catipn is essential, however, the , 
book, and now the personal computer,- can be among the society' si, - 
main vehicles for the transmissiorr of knowledae/ • (Al'an Kay, 
Scientific American , Septembier 1977): ^ 

In the last two year^ many educator;s have become excited about 

the neVj generation of relatively inexpensive desktop computers, or* 

ftnfcrocomputer^," to assist teachers in ''classroom instruction and to* 

broaden students * intellectual experiences • This excitement has reached 

many teachers ^d administrators who have never toVfcched a computer. But 

it has also been shared by curriculum developers, computer sbiehtists, 

and others who have tried for many years to- apply the capabilities of 
... • ' ;^ ' A. ■ . ■ . ' . • . , . ' 

digital computers to educational purpp^s and settings. The hew micro-^ 

computers, "although no more, computationally powerful than the first 
machines for computer-assisted instruction developed nearly two decades 1 
ago, arc now simpler to use,^ allow- more irrteiractiive student-computer 
dialogue,' and, most significantly , are far lower in cost ' 

Despite this excitement about using the new microcomputer^ in 
schools— an excitement reinforced by commercial Efforts to' sell computers 
and software prodtict^ to this potentially .large and relatively central-. . 
ized marketr-many people ar,e reservingi. judgment, ■ They doubt that most 
schools can justify single or multiple purchases of , instructional. equip*' 
ment costing^ hundreds or, thousands of . dollars per item unless unprece- 
dented academic, accomplishments can be expected to follow. 



Reprinted from; CUrriculijm Review 21 , no . 4 (Octbber 1982) , pp,,\ 381-385. \t 
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Grounds for Skepticism 

There is good reason to be skeptical, for example", about whether 
the microcomputers that schools are now purchasing are cost-effective 
devices for providing the remedial drill and practice of basic skills 
touted in the commercial advertisements. Although computers do provide 
the opportunities for individualization, immediate feedback, ^and s\am-r. 
marization of individual performance that other methods of practicing 
skills may lack, the performance gains may not be great enough to justify 
the financial investment on these grounds 'alone. The potential capacity 
of computers to diagnose student error patterns and provide corrective 
tutorial instruction — features which might more reasonably contribute to 
cost-effectiveness — has rarely been demonstrated in current classroom 
software materials. . ' 

However, it is not only the program content that raises questions 
in many minds. There' are also important organizational and curricular 
problems to. solve ' before the techhology can reliably increase learning 
efficiency in math., spelling, or any other subject. 

The mofet ol^vious* organizational problem is that while most programs 
allow profitable use by only one child at a time, school^ typically^ pur- 
chase microcomputers in very small quantities— ^most often a single com- 
puter 'in a single classroom,^ or even just three or four for the building. 
For teachers to make effective use of a device which is primarily geared 
to a single user when they have but one machine for 30, children demands 
a' major planning effort. 

- Besides these practical reasons for skepticism about using computers 
in classrooms today, there are both empirical and ethical questions 
regarding the longer-term prospects for school computer use. If 
computer-assisted instruction is still to be* the primary function of 
computers in the. classroom, one must ask whether providing a new method 
for, having students practice rote-learned rules of grammar and arithmetic 
is more important than using 'limited school resources to develop more 
high-level intellectual skills* 

! Yet it is understandable that so much effort is going into trying 

' • . ■ : , r '. ■ , ■ ^ 

tO' make microcomputers work in^ the schools. This 'first generation of 

underr$3000 computers — delivering the same computing capabilities as 

V . . , , ; .106 



$30r000 machines did^less than a decade ago — are surely the precursors 
of tools that revolutionize teaching a decade from now. " 

Dreams for the Future * ' 

After evaluating the current uses of microcomputers, it is possible 
to come to the conclusion that the technology is just too mechanized and 
inflexible to be much help in reaching instructional goals. On the other 
hand, focusing merely on immediate -applications is unnecessarily limit- 
ing. Only by expanding one's attention to ^some of the more imaginative. 

^ ideas of how computers might function in ^ucation can orie attempt a 
long-range view. So let us consider some dreams--some of the ways that 

^computers might serve >^ildren and adolescents in school settings perhaps 
10 to 15 years from now. 

Imagine, if you will, 30" second-graders seated in their classroom, 
each conversing with a personal "videopal. They epeak to i€ in' lowered 

voices, as they have been taught by their teacher, and their videopal, 

■ ' ■ f ■ • 

m turn, speaks back to them — instructing them, for* example, jto read ^ 

aloud the next word or phrase displayed on the sci;een. The computer, 
personalized and responsive; meanwhile assesses the child *s perfofmance 
levg^, recall's from its memory bank information about the child's recent 
'particular problems, and selects appropriate stimulus for the next 
reading task. After the student responds, the machine checks for errors, 
announces gently how the words should have been pronounced, and provides' 
additional op/ortunities or examples as follow-ups. Meanwhile, the 
classroom teacher is circulating through the room, assisting some stu- 
dents with problems that the computer lacks the flexibility to handle, 
and helping others to get the maximum use out of this electronic learning 
tool. Elsewhere in the school, fourth- and fifth-grade students are 
engaged in similat dialogues with intelligent "computer tutors," respond- 
ing by using the keyboard that they learned during the previous year. 

The computers in this scenario communicate by using a stored body 
of knowledge of both sybject matter and teaching method, and by emulating' 
the ^ehavior of a master teacher — knowing what kind of stimulus to 
present, how to evaluate the response, and what kind of feedback (both 
substanti'C^fe and affective) is necessary to assist the child's understand- 
ing and to maintain motivation if or receiving .future simuli. 



Now imagine a child in the same second-grade classroom-- one who has 
become interested in the musical patterns and colorful designs that have 
been programmed into a "videobrush" computer available^ in the classroom 
learning center/ Through the child's intrinsic interest in musical sound 
and color, he has learned -to manipulate this device (which was pro- 
grammed, of course, to encourage this manipulation) t6 create a music- 
and-color design of his own construction. 

At the same time that the computer allows this "play" (i.e., self- • 
directed activity not desi'gned to yield a particularly known arid general- 
iz^ly useful skill) , it explains to its user certain properties of color 
and sound and the huinan physiological apparatus that senses them'. It 
also provides modifications of the child's construction and queri^es him 

•about hew these modifications' might affect the image, A brilliant inter- 
mixture of instructi<^n and play maintains the user's interest, develops 
creative thinking, ^and- assists in understanding a subject matter beyond 
the usual range of the second-grade curriculum and possibly beyond the 
capacity of the teacher to ekplain or even to understand.' 

There are many other such dreams. For example, we might also • 
imagine a multifaceted computer display screen which another student 
(probably of high school age) has learned to manipulate as a writing 
pad, a calculator, a dictionary, a thesaiirus, and a variety of news and 
information sources* This student develops expository skills, and infor- 
mation retrieval strategies using the kijl^of "paper and pencil" Which 
wiElTbe available to her in the real world after schooling. She manip- 
ulates the keyboard in front of her with an agility coming frgm several 
years of experience using such communications devices. She uses special 
keys to get the computer's help when she, cannot remember or does not 
know how to use the computer facilities to accomplish a desired retrieval 
or information manipulation. The teacher, meanwhile is freed to provide 
more scholarly assistance, helping various students improve their exposi- 
tory style and contributing ed^itorial judgment, leaving the computer to.| 
assist with some of the more mechanical aspects of writing, such as . 
syntax and spelling, ' ' 

In another image ^ a high school physics teacher is trying to develop 

'his students.' understanding of the history of scientific knowledge of 
physical principles. Using a' large-screen video display which the enti^re 



class can see, he demonstrates the behavior of objects sliding dowij.:aix' 
inclined plane, with the^objects' behajrior 'conforming to an assumed v^^^^ 
mathematical' equation. The objectis, of .coutsfe, are not realV but 'dynamic; 
vistial computer itjages which look real to any but the mpst discriminating 
observer. After ^^eSr^^^ how a mathematical equation relates to the 
objects' behaVidjr;^ '1^^ studej^ts are- asked to suggest variations in the 
equation and then --^judge which equation best conforros to the behavior of 
objects in the real world. The teacher mentions in passing that without ■ 
the computer ' s ability to create these simulated worlds where things 
behave differently than in the real world, the students could only -accept 
the equations on faith, '^because proving them would.requife experiments 
much to complex and expensive to be done in the classroom. 

In a^^^^i scene, we find ah average high school student of the 
future who has become bored with using the computer in preprograxraned 
ways to practice reading and language skills, create musical patterns, 
write school reports, calculate solutions to math problems^ and ex^ine 
alternative simulation models . Instead, having -learned, the iiranense vari- 
ety of information manipulation of which :the computer is capable, the 
student is busily engaged in creating new functions for the computer for 
use in his own life or for someone else's. / 

This capacity to combine known compu±;^r capabilities into a new 
function or product is generally known as programming. Many people 
believe that such skills are beyond the capacity of the averc^ge adoles- 
cent, but those who have worked with students — some as young as age 5 or . ' 
6 — have come tO'the opposite conclusion. Programming, although requiring 
logical thought and abstract reasoning, itself generates intellectual 
growth in these skill's, and is simply not a foreign process to those who 
have used the computer in a variety of ways. 

, Programming both requires and generates, the capacity to perform 
logical operations on pieces of information, to structure information in 
a systematic way, and to creatively combine different .pieces of informa- 
tion in a new and functional way. Low cost computers, by being available 
and accessible, may foster these/;capacities in a much broader population 
of adolescents than we previously thought possible. 
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Each of these dreams" is impractical today j. Each demands from avail 
able computer technolbgy/ from commercial or in-^ernayy . developed 'Com- 
puter programs, or from teacher-possessed compute^r , 'knowledge more thaji 
almost' any schocl is able to obtain or' provide. • Never>theless, these ^* 
scenarios contain most of the goals that' those wh^ 

possibilities of computers in the classroom have irfvjaiind: :/ © 

1, ,.The ability of intelligent and coimunifektive!^ machineis' to pro- 
vide appropriate instrxfctional stimuli on an individual basis , and to 
present diagnoses and feedback both to /the student and to the teacher- 
manager monitoring the student's progress, . ' " 

2, The creation of intellectually |timulating environment's for 
teaching subject-matter generally for^gn to* the 'qufreht curriculum, 
perhaps beyond the competence of the. teacher,, but. important and useful , 
preparation for the World of the fut^lre. \: ■ ■ \ . 

3, - The • resources of a highly complex but .'flexible information 

• ■ . . '■'^ ' . ■ ' ' ' • 

storage, retrieval, and processing machine---comparable:.to a IdLbrary, a 

librarian, a typewriter, and a skilled editor— all accessible to the 

student and ^providing necesgary skills for subsequent adult experiences, 

4, ;.The ability to provide experiences and opportunities through 
simulations which would be otherwise too costly, too risky, too time- 
consuming, or simpiy impossible. People often learn best by participat- 
ing in a system rather than merely being a spectator; computers provide 
a way to get* close to the real thing without costs or risks 

5, A ^generation of young adults using logical thought, pa^'dcessincf, 
information, and performing analytic tasks far better than previous 
ones— due to an early and continuous exposure to concepts and methods of^ 
computer programming. 

Although these classroom goals are highly idealized, it is possibl^^- 
now for software producers to develop programs so that even currently 
marketed microcomputers could function in ways that would help achieve, 
them. Progrcuns can be written for children arid adolescents to explore / 
music and. art theory, to receive tutoring in arithmetical operations, to 



practice retrieving information from a computer's data base, to simulate 
social ^virdhments and scientific principles, and to test students • 

9 

models of these systems. And class^ can be organized to teach students 
to program .computers. * ^ 

" '::ii2 -IIO ' /■ ...... 



Some Claiss'room Realities 

f^tf even if the producers of educational materials for computers 
go t)eyond "drill-and-grill" to produce programs that actually teach 
ratiier than merely test,, this does not inevitably mean that teachers 1* 
w^Lll be able to use them/ effectively . * : • • 

/■ ; c ■ . . . •'^ • • 

Foremost among the pro}3lems to overcome is the contrast between the 
computer's capacity to interact best with a single student and the 
school's group-based instructional organization. 

Computers, like typewriters and books, are essentially individual- 
ized intellectual environments. Classrooms, on the; other hand, ar^ pri- 
marily group interaction systems, often with a single focus of attention 
for all individuals. . The management of ^Individual activities is often 
most effective in a setting like a laboratory, designed on the premise • 
that everyone is conducting independent study. In contrast, , when a small 
n\iinber of computers are located in a dlassropm, individual study at the 
computer becomes difficult since it must compete or alternate with the 
teacher's presentations to larger groups. 

Unfortunately, the designers of computer programs typically do not 
think in terms of classroom instruction. Even the technically superior 
computer programs for educational use generally lack a program of activi- 
ties for a classroom of : students. In other words, teachers need help in 
organizing the 80 to 90% of student time spent waiting for other students 
to finish their turn at the computer. ..A useful program of activities 
might include individual and team worksheets, libraary research, small " • 
group instructioh, and reading material. With such flexibly grouped 
instinictional materials, a handful of computer stations could indeed be 
profitably used in a classroom setting. 

It would be helpful as well for developers of computer-based 
instructional materials to develop learning activities, including game- 
lik^ dirills and simulations, that involve pairs or several studentjs 
simultaneously. In addition to providing an environment in which more 
children could be occupied in a computer-directed learning activity,, 
such programs would also accommodate the preferences that most young 
people have for interpersonal rather than individualized learning situa- 
tions. O'^.'-'A- 



^ ' Writincf ^programs that are peer interactive as well as computer 
interactive, cert ainly\requires more creativity th^ writing drills. 
However, for now, sudh ^roup-based programs may be m^ore functional for' 
typical classroom learning environments than the individual student 

, drills. The programs could involve students, challenging one another " 
■\ .\ ■ " - * " ' V . J ^ . ; , , 

With problems for whi,ch' the computer is official scorer^of ^udge (regard- 
ing issues of "fairness" as well as "right" and "wrong" j ; 'interactive 

\ ' \ % ^ ■■ ' .. 

gam^s in which, the computer is the playing board; and simulations m 

• \ . • ■ ' 

which students take on different roles or work together to solve group 

, probierns. _ . 

. ' ■ ■ ■* ^ ■ . ' ■ " • 

Getting There From Here 

Most educators today have contrasting feelings on these issues. On 
the one hand, there is ejccitement over the idea that the microconputer 
may be a harbinger of monumental change in the capacity of infoarmatioh 
machines to affect students 'education. On t,he other hand, there is »a 
str6ira^^eling that applying current microcomputer technology with 
limite^^quipment and without forethought about integration into tradi- 
tional classroom' instruction will produce disappointments, poorly 
utilized resources, and wasted expenditures. ^■ 

However, although it may not be possible to implement computer-based 
instruction in every classroom today, many actions can still- improve the 
way that computers affect tomorrow's educational process: 

— Researchers should work closely with school system^ attempting 
pilQt implementations of computer-based instruction. In this wly we can 
maximize what we learn about making instructional software programs 
effective. . 

. — Developers should pay more attention to the social requirements 
of classroom teachers; 'They need to develop comprehensive learning 
programs — not just computer programs— that consider the classroom as the 
unit of Instruction and that take into account the likelihood of only 
one or two computers being available. 

-^School systems should s^ek to develop cdSputer literacy among as 
many staff members as possible, particularly^ staff librarians smd secon- 
dary teachers in math, science, English, and business. Teachers with 
strong object ionis or with strong inclinations should be excluded or 
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included as they choose. By computer , literacy , we mean familiarity with 
tke v^lety of instruction-related tasks that microcomputers have now or 
will have in th|^}:(^^ as well as experience in using microcomputers 

for text prepS^|^|-ibn and editing, test SQoring, and preprogr'ammed 
instruction. * ^ For v^nbtiva ted t^ computer literacy should also \ 

include acquiring the ability to write BASIC language programs on exist- 
ing microcomputers and to teach programming to students. 

--'^eachers, finally; should remain resolutely critical, though un- 
afraid to leaxn aboUt how this hew technology could — but may not — J/'i 
revolutionize the way we teach. ' ^ ' , . ^ 

The advances b^i^|r:;;,nia^^ during this decade in the capacity of elec- 
tronic media to store retrieve, cind procera"^ increasing amounts of infor- 
mation at a steadily, decreasing cost is one of the more exciting trends 
•• ' ' " . . ' ' ■ ' 

in an often discouraging world. Someday, schools may be able to use the 
fruits of this techno logical growth surge to help young people attain 
greater academic competencies than the generations before them. ^' 

However, it will n^t help for us to accept uncritically every 
"computer-based^' gimmick that comes to market. We must think ^clearly 
about how we want our children's education to improve, what computers 
can do to help, how that^ assistance can in fact be accpmplished, and '. 
whether or not any of this is reasonably affordable. Through appropriate 
research, well-organized strategies of instructional program development, 
and caa?eful school policy-making and staff development, we may. be able 
to make today's dreams about computers and kids into tomorrow's reali- 
ties. ' • 
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COMPUTER TECHNOLOGY a'ND THE SOCIAL STUDIES 

. ■ . . . • i - , • ' _ . ■ 

^ ■ . ^ by Allen D. Glenn and Daniel L. Klassen J 

Two Essentials: Computer Literacy and Informatics 

Teaching students about politics; has as its goal helping them" to. 
acquire neaied knowledge, skills, and i attitudes to. enable them to par- 
ticipate ef rectively in the life of the political system. Political 
-education and citizenship training in some form, or anqther have long 
been a social studies tradition. The National Council for -the Social i 
Studies and the American Political Science Association Gommittee on Pre- 
Collegiate Education have de^velop^d specific guidelines about what should 
be included in the political education of youth. The ultimate goal is 
the preparatidh of yburig people for the intelligent participation in- the 
political process. Given the tremendous growth o^computer technology 
and related information systems and their use in the political decision . 
making processes, this^oal of intelligent participiation cannot be • 
achieved unless the young^^son has knowledge and awareness in, two 
critical ariaas: computer lite3;acy and informatics. ; 

Computer Literacy .' Compute^^xlit^racy has as its own goal the devel- 



opment of an informed citizen capabxfe:^f understanding th^ social and 
political impact of the computer on society as well as a general under- 
standing of the technical and operational features of the computer 
(Johnson et al. 19.80). I 

In most schools today, computers are studied in the' mathematics 
area. Students learn how computers function, how to write programs, and 

how to use computers to run selected programs. Only 4 percent of the 

■i . ■ f " 

social^ studies classrooms sampled m a recent study indicated that ^e 
computer was used for instructional purposes (Weiss 1978). This finding 
indicates the existing gap between what is happening in the classroom 
and the events that are occurring outside the classroom. Students need 

A* .'■■'4 

to know more than computer "hardware" — how the machine works. They need 



Excerpted from The Educational Forum . (Winter 1983) , pp. 213-216. Used' 
by permission of Kappa Delta Pi. Copyright 1983 Kappa Delta Pi. All 
rights reserved. 
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to understand the social and political ramifications of computer *tech- 

nology on society. Such an exploration is at the heart of the social 

studies Information gathered daily Is used by the government. Computer 

crime is one of the fastest growing^f iminal activities m t^e nation . ^ 

(Lasderi 1981). More and more information' is l^eing made available and 

can be stored on minute computer chips. The microcomputer^ is revoluticm- 

izing the computer industry. A computer-literate person needs to^^be 

aware of the knowledge and value questions related to cpmputers and the / 

use. of information. „ ' r ^ 

Informatics . Informatics ^is a way of looking at information as a y\ 

physical ^entity 'and as a f orm ,df energy available to humankind. The' , 

French Academy offers the following definition: kl: 

Informatics is the science of the systematic and "effective 
^ treatment , \especially by automatic machines, of ^ information ^ - — - , 
seen as a medium for hvmian knowledge and for comii\unications in 
technical, iconomic/ political, and social contexts ( Guidelines 
for a National Policy 1975). , ' * 

Informatics studies the relationship between how information is gathered 
and processed and how that information is used in making decisions. It 
is sTgniificant because it is -of primary importance in the political, 
sociali Sn^ economic life of countries, and it influences the forms and 
habits ofi society more deeply than any other development since the indus- 
trial revolution. A report suggests: - 

The attitude towards the informatics phenomenon is nearly the 
same as that vis-a-vis the industrial revolution at the begin- 
ning of the nineteenth century: The states, which understood ' 
the phenomenon of the, industrial revolution and accepted it, 
caught up and overtook the others. . Similarly, the countries 
•which are becoming aware of the importance of informatics, and 
. are taking appropriate action thereto, are those which will be 
the most advanced at the end of the twentieth century, while 
those which are neglecting and overlooking this phenomenon 
will be less developed in the year 2000, whatever their present 
level of development may be (Informatics 1975) . 

^ Most interestingly,^ it is the. developing countries which are most 
active in this area, primarily because of the importance these nations 
place on the development of information processing technology relative 
to economic, social, and political development (Lecarme and Lewis 1975). 

Social studies students need to know how information is collected, 
stored, and used by political decision makers. Questions regarding pub- 
lic versus private information, databanks, surveillance, depersonaliza- 
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. tionr and the concentration fof ^powe'rv'must be studied. These questions 
Strike at the very core of the palltical process > human rights, and 
social, studies education. ' -"^ 4/ . 



Implications for SQjSial Stu<Meb Education ' 

' \ 'V ill ■ .,>vX- ' 

If young/ peotSTle are/tc^enter the political world With a knowledge 

and under Standi of^ tlfe^'.g^^ use . arid p6tential misuse of computer 

technology and/fnformatx;^ in goveifninent decision making, social studies 

educators shbMaj^arjef^^^ consider the following goals (Andiarson and 

Klassen ISfa^jral^ of tomorrow heeds to: ' 

yl^o^^h^ role of information in highly diversified "'^ 

related to the balance between the 



ivacy and the need for information. 



^^^^'^^^ rights concerning information col- 

y '^le(it:ed^|jDy^^^ 



if '^ Understand how data are , collected, stored, analyzed, and used 
in/maJjl'^^ decisions. 
^'9'^>'^^y^'9 Know how computer technology is used within government agen- 

■' -^.'V/:' V ' . .... . • 

J3 CljBS.' , , 

5. Have an awareness of arid the ability to use research techniques 

''I'y^ ... ■ ■ . . . - . ' V 

;j^^;^n the collection and processing of information iitilizing the capacities ■ 
of the computer. 

6. Explore socially relevant topics such as computer crime, data- 
banks, and systems analysis to gain an understcuiding of the impact of 

' these topics on the social, economic ,^ and political lives of the indivi- 
dual. \ 

0 ■ 

7. Explore his or her own value" positions in tei^ationship to'^com- 
puter technology. 

These are not necessarily all the goals that may be developed; how- 
ever, such goals suggest insights into-* areas heretofore neglected in 
most social studies curricula. These are' goals that can be included 
anywhere in: the K-12 curriculum, but they are probably most appropriate 
for the middle and secondary schpol student. 'These goals do not require 
that another course be added to the curriculum, but they could easily be 
incorporated into civics, government , sociology, economics, anthropology, 
and social problems courses. What is needed is an attempt by social . 

. /- • r " '■■'^"':'119--'. 116 •, '• , ; 



studies educators to include in the, study of* various topics those issues- 
of the twenty-first century which are current in the 1980s. Computer 
technology and information processing ^re not fads that will pass with 
time* l^hey will continue to play an important role in the'lif.e of each 
citizen, • 
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THE NEW INFORMATION TECHNOLOGY: 
CRITICAL QUESTIONS -fOR SOCIAL SCIENCE EDUCATORS 
by Mary Hepburn * 



As social scientists and educators, cannot help but marvel at 
the metaLorphosis taking place in our work ei^^ironment . We are in the 
midst or an information revolution.' Microcomputers, which have become 
widely /available in only the last five to s^x years, a3^e niQW accessible 
as powerful and reliable tools for the commutation and' storage of vast 
amounts of data. Moreover / they are relatively portable and inexpensive, 
They make the huge mainframe compute rs\of/ my graduate , student research 
years look as outsized and cumbersome ak/the giant at the top of Jack's 
beanstalk.. ■ , /\ ' 

Videodiscs, cable television, and satellite telecommunications are 
also contributing to the information revolution as it unfolds all around 
us. ' Videodiscs', for example, have* nearly 'an unlimited capacity for 
infoi^ation storage and reproduction. A single videodisc can contain 
over 100,000 frames of visuals, and that disc can be reproduced by staunp- 
ing a copy disc in a" fraction of a second. * These remarkable advances 
are changing every facet of our lives including Work, recreation, and 
education. * ' / - ' 

Change Is taking place so rapidly in this electronic revolution,, 
and educators have been inundated with so many questions concerning , 
practical matters of kdaptat^-on, that^ it has been difficult to discern 
the larger issues of our profession. Much of the response among social 
studies professionals thus far has been addressed to "how to do it" 
(e.g., Qiem 1981; Cohen 1983; Martorella 1983). Of course, we do need 



to learn cQ^but the techniques of new information technology. We must^. 

obtainxbasic descriptions and learn practical applications'. However, it 

is more ^important to us as social science educators that we reflect on 

the nature of the changes taking place and attempt to grasp the^ ajnplica- 

tions for individual and collective perception^ of reality. Will the 

\\ • . ■ , 

new technology change substantially the way people view the world and 
each other? \ 



Excerpted from a paper presented at the 'annual meeting of the Social 
Science Educatd^on Consortium, Athens, Georgia, June 1983. Used by 
perciission of the author. 
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The larger aocial and profesaional issues do not emerge readily 
from the general literature on the new technology. The articles, 
reports, viewpoints, and early research reviewed by this novice suggest 
that the lack of high resolution regarding the big isjsues may be attrib- 
utable to the faqt that there- are three, planes of interest which cross 
each other only now and then, . 

One Ts a utilitarian approach to the technology; i.e., what it is, 
how it works, how *to use it,' The second is what the EuropeanSj refer' to 
as "informatics," which is a more specific applied approach to the tedh- 
nolcgy; i.e., examination' of how the technology can be related to spe- 
cific subject matter. The third, which thus far has very limited d6vel- 
opment in the social studies literature, is a kind of participant:-" 
observer examination and analysis of new tech. lifestyles in 'schools and 
elsewhere in the society; i,e^, assessments of what computers and tele- 
communications are doing for us and to us,, and how individuals and groups 
are responding, ' , ■ " , ' 

If seems to me that all three types of investigation have something 
::o offer us as we set out to reassess purposes and means in the profes- 
sion and chart di^re'ctions. Therefore, I will attempjt to draw upon these 
several levels of discussion in raising critical questions to be 
addressed by social science/social studies educators. 



1, How Is the Revolution in Information Technology Changing the Schools 

and Education, Especially Social Studies Education ? 

• ■ ..' 

Education generally deals in information and information skills. 
The school traditionally h(gis been the^ center pf a wealth of information 
sources which were, unavailable in the home. Libraries, laboratories, 
displays, films, maps, and quantities of textbooks made the school a 
special place for information. But that is rapidly changing,^ The newer 
infojftnatibn sources have first become available outside of the schools. 
Television, utilized only minimally in schools, provides an information 
source in every home which has gradually shifted tlie balance. Microcom- 
puters, in use in businesses and. in home recreation years before exten- 
sive use in the schools, have tipped the balance. Schools are no longer 

the genters of /information, . • 

=i • , / . ■ • 

. ■ " / ■ ■ * . ^ 
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Perceptions of the schools and education are changing. Children 
haye direct sources of information in television sots and mic recompute rb; 
they- need not depend on the teacher. Parental and public confidence in 
schools is declining.^ The fecent report of the Nationi^l Commission on 
Excellence in Education (U.S. Department of Education 1983) registers a 
public outcry against declining >af6hievement scores. The average school 
graduate of today is reportedly not as well-educated as the average grad- 
uate of 25 or even 35 years ago. Jt is interesting that, the action 
'called for is not to junk the schools as educational institutions but 
rather to raise "standards" and reform teaching ^approaches^ Computer 
applications stand out among the recommended reforms. 

In these technological reform efforts social studies educators can 
help t|) meet several student needs. One is in the area of "training"-^ 



training youAgsters in the skills needed to organize, utilize, and eval- 
uate tihe great wealth of information available to them. The technology, 
if used creatively, can provide an effective means to move away from 
narrow facts-memorization teaching. Others point to the need to avert 
personal isolation from electronic education by providing opportunities 
to practice group decisions and examine group values. €till another . ^ 
challenge for social studies educators is in the need for counterbalanc-; 
ing simplistic or stereotyped realities conveyed*on television and in 
electronic games which tend to "homogenize" 'childhood (Johnson 1981) . 

So what is new in these challenges? Haven't these been among the 
objectives of social studies education for many years? We should not be 
misled >y their familiar ring, because the situation in the schools and 
universities. is changing. The communications style of education is being 
imposed from without, not from within. The technological advances now 
engulfing all levels of education are rapidly changing the ways in which 
we do research, the ways in which we design and teach our courses, and 
the ways in which we must serve social studies education in the schools". 
The electronic revolution is raising a Whole raft of practical where-to- 
usfe-it and how-to-do-it questions' for social, studies educators. To 
enrich and update the curriculum and to invigorate and revise methods of 
instruction, we must work with programmers, business firms, politicians, 
and systems developers, , 
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Aa we Aueeaa profaoaibnAl obMcjationa, however, we mu3t not overlook 

the larger aignificance of the electronic revolution to uu aja ooc^lal 

otudioa .educators. Technological change ia creating aocial, economic, 

« 

and political iaauea ap it ia making history. In short, the content of 
the aocial aciencos and hiatory, which ia the aubjoct matter of the 
social studios, ia being amended and extended, CTuat a^few example^: 
Employment patterns are changing with declinofe ip heavy manuf actuicing 
and agriculture and increasea in information occupations ;v institutional 
power hierarchi^3 are shifting as exemplified by the rise of syaterus 
analysts in business and higher education; the huge 'world markets fo)c 
t^lectronic equipment have become highly competitive and fragmented, and 
related international hostilities have developed; serious needs are aris- 
ing for governmental protection and regulat.^n in regard to rights 
related, to issues of information privacy ^nd software ethics. 

2. How Great Are the Inequities Created by Initial Distribution Pat- 
terns and How Can Equal Access Be Promoted ?, 

In the U.S. . the- older information" technology, namely radio and one- 
way television, obtained wide, distribution across social and economic 
lines; What about .the new technology? In' the area of interactive satel- 
lite -telecommunications, the question ^of c6sts still looms large. 
Naisbitt, in his book Megatrends (1981), for example, dismisses inter- 
active satellite technology as too- costly for mass application and mass 
availability in the near future. Computers, thus far, are providing an 
information resource mainly for upper and middle claSs homes and well- 
heeled school districts ^without budget problems. In fact, participants 
at a 1982 conference sponsored by the National Insti^tute of Education 
identified "equal access regardless of economic status" as the single 
most important issue of information technology in schools (Deck 1982). 

Decl'ining cost^ in computer production and the rising priority given 
to computers in school budgets suggest that availability will increase 
rapidly in the near future. , We should keep in mind, however, that the 
most effective use of the newer information sources requires an active 
rather than a passive user. Unlike television and radio as we now use ^ 
them by pushing a button and sitting back to passively observe and 
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liatan, the more recent technolocjy requiraa raaponuaa and soma skilXa-on 
the part oi the usor, Acceaaibility^ therafore^ ia b^aed not only on 
hardware but on knowladcja and trainincj. 

Interlinkincj the uau of computora to tulaviaion and to oatollitaa * 
haa brought about a conununicationa revolution of international diin<?naiona 
andj raised iaauea of acceaaibility on an international acope* Equal 
accaau ia emerging aa one of t1ie nxajor pqlitical and social questions of ' 
international governance. Article 19 of the Declaration of Human Righta 
adopted' by the United Nations states that everyone has the right to seek, 
receive, and send information and ideas through all types of media. In 
recent years in the developing countries have expressed resentment 

at the manner in which they have been flooded with newsr^and advertising 
from the larger industrialized nations. They seek an eqi^l capacity to 
disseminate information (Powers 1980) • ' 

Overall,^ given the interest in the accessibility j^^bkrdware and 
skills it seems likely that in the next few years the sNKomlj^ will be 
called upon to examine existing inequities and assist in reducing them 



by providing equ^ opportunities for learning the skills and uses of 
.innovative technology. This d\s not a new obligation for schools and 
educators in democratic countries, but it is not an easy one to fulfill. 
As social e^cators in a democracy, we must be concerned about open 
access to knowledge resources. How we approach the qt^estion of equal 
access will require important decisions in national and local political 
arenas and in the profession very soon. 



3, As New Technology Becomes Integral to Instruc1:ion in the Classroom, 
How are Student Learning Processes Affected ? 

Schbol learning is shifting from an overwhelming dependence on 
^learning from print resources to more and more use of electronic 
resources. Vided^^creens have brought about some change in learning 
processes in the last few decades, but this was mostly outside of 
'schools. Today microcomputers and videodiscs promise highly accelerated 
change in the ways in which students learn both in schools and out. 

Educational psychologist Mary Alice White (1982) has done some 
pioneering work in the analysis of electronic learning which can be 
enlightening to us in social studies education. She has defined three 
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stages of electronic learning: (1) the television s-feage, which begam in 
the 1940s, (2) the computer stage, which wis have recently entered, and > 
(3) the stage of "the complete electronic learning center,"^ which sh^ 
predicts is "just around the corner." 

White proposes that a theory of electronic learning- is needed, and... 
•a whole new body of research conducted. Motivation, memiory, attention, 
control, and interaction must be studied anew in the new electronic 
learning environment. As a Ipeginning point she urges careful comparative 
studies of electronic and print learning. Then, a^ a first step she 
provides an interesting comparison of some characteristics of print 
learning with two types of electronic learning —receptive learning (tele- 
vision, cable) and interactive learning (computer, : videodisc, interactive 
cable) . ' , 

The differences betWfeen receptive and interactive electronic learn- 
ing seem to me t9 b.e most significant for social studies education (see 
Hepburn 1978) . The interactive modes offer high motivation and attention 
along with high user control, opportunities to ask cfuestions and respond 
to questions in decision and gaming formats, cihd greater relative poten- 
tial for high image communication. The^ content of social studies is ^ 
people centered, and it is dynamic, continually expanding and changing. 
Clearly li content which involves people, issues , and decisions' is best 
taught in an interacftive mode. New information technology appears to . ' 
have the potential to, stimulate and increase social studies learning not 
only by providing freer access to infoCTiation but also through learning 
activities which require frequeh€^ctive utilization of content, 
proposition begs f tor research. . ' 

4. ' In What Theoretical Contexl^s) Shall We Set Objectives for Redesign- 
ing Content, Materials, and Strategies- of Social Studies Education as We 
Proceed into the Informq^feiQn Revolution ? 

Belief and- actions regarding social studies depend. .not only on 
learning theory but on^. social and educational philosophies, and the two 
are not often easily reconciled (see Hunt and Metcalf 1968). Today we 
'are subjected to a loud glamor from the public arenas in which so many 
education decisions .are made. It^resounds with calls for action — from 
government, from business and industry, from academic, from local com- • 



munitieS, All demand improved school education in the new technological 
era. But the voices are not united. The.various formulas for improve- 
ment reveal differing philosophic viewpoints. 

Before leaping into "high tech, " social scientists and social 
studies educators should reflect on underlying purposes and implied out- . 
comes. For exait5>le, high in th^e arena a group we might call the "modern- 

day essentialists" are demanding that we. meet the needs of the new era 

o • J ^ '• ' " ' • - 

by * strengthening education in the basic traditional siabjects. Themgll 

is for more rigor in school education tb produce greater intellectual, 
skills' as evidenced in higher test scores. New information technology 
is to be us.eld to produce a more ef f icient knowledge-of-the-barfics educa- 
tion. Using the technology, teachers are to demonstrate the means to 
specific knowledge and, thus enrich student retention and access to 

important factual information / In this view the signif ic&iice of the 

■ ■ .' • V , . -. 

technology is that we 'can use it to better learn and better cotnmunicate 

• , ' \ ■ ■ .... 

the observed and measured reality in which we live (e.g., Scandura 1981) . 

From another p^t of the arena come the cheers of another group, ^ 
whom we might call "modern-day progressives." They welcome technological 
development with differing expectations. The call is for a reinVigora- 
tipn of the problem-solving .approach to' education using electryjnic infor- 
matidn tools (e.g., Ray 1982). The new technology is envisioned as a 
means for teachers to improve conditions for student learning of 
processes . They foresee that in the future classroom the teacher's role 
as guide or aide will be enhanced, and the temptation for the teacher to 
act as a conduit of knowledge will be minimized. In ^is view the sig- 
nificance* of technology is that it provides a more efficient means t6 . 
test ^hypotheses and to examine unchallenged truths. * 

Of course, there' are other perspectives. Some view the information 
revolution as. possible means to social reconstruction. Others foresee a 
fearful technocracy. A few are^^ calling for^^^w social theories to recon- 
cile changing interests i^' both materialistic and hximanis tic advancement 
(see Hartoonian 1983) . 

The unprecedented rapid rate of technological change make is careful ■ 
reflection '.difficult. Nevertheless, social studies educators must take 
time to examine the assumptions and implications of proposed development 
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programs. We must attempt to define the. theoretical contexts of the. 
choices we' are making as we decide individually and in large professional^ 
groups just how we* shall irespond, ' 

5. How Shall We Define Social Studies "Computer Literacy" and Thus the 
Extent to Which We Will Attempt to Educate Students and Teachers to 
Utilize Computers in the Social Studies ? 

The term "computer literacy" applied to students , or .teachers is* 
controversial. It is widely used by educators to refer to some minimum 
competency of learning about computer applications, but there is little • 
agreement about whsit the minimum should; be/ One' group of educators uses 
the term to refer to competency in recognizing and describing the cap- 
abilities of computers/ their impact .on society, and some practical 
information about "their application in work areas, A group of Swedish 
educators, for example,' has experimented with teaching "computer appre- 
ciation" in mathematics and civics courses in upper secondary school. 
Students develop an awareness of the use of computers in workplaces by 
reading, discussion, and field trips, and by using the computer to solve 
math problems- (Kollerbauer 1982). 

Other educators argue that "computer literacy" means the ability ^ 
actually do computing including programming skills (Kelman 1982; Calhoun 
1981). Some have suggested that computer software be used to teach about 
the nature of computers an& their role in economic and social change. 
For teachers, instructor-created software could be used to review the 
effects of Computers on the curriculum (Hofmeister 1982). 

Another view is that school c'omputing experience should be provided 
only for those who are interested, rather than forcing it on every stu- 
dent (or every teacher) J It is argued that the demand fdr universal 
computer literacy has been based on a false impression of computer educa- 
tion, as .a means to a good job and social mobility (Harvey 1983)./ Given 
the limited number of computers in each classroom, it is argued, those 
}/ho are interested and who are progressing should have greater access. 

The question of how much social studies teachers and social studies 
s&dents must know about computers and how skilled they must be in the. 
use o^f^computers is a serious issue in our subject area, for social 
studies teachers are reported to be "at the bottom of every usage sur- 
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vey." Even those few who utilize computers in social studies ihstruc- 
tion, use them mainly for drill and practice or canned simulations rather 
than teaching social science processes (Roberts 1982) • 

We can gain some insight into the usage problem from Western Euro- 
pean educators who gathered at a conference in Italy last fall to report 
and discuss their experiences with computer applications in (education 
(Council for Cultural Cooperation 1982). All the reports, emphasized the 
initial need to alleviate teacher fears of the computer. Commentary in 
^U,S. computer' journals and in the European reports suggests that once 
teachers have enough training to feel feimiliar with the hardware and are 
given enough^ time to experiment , they , like their students, will be 
caught up on the activeness, challenge, and versatility of the medium 
(Ray 1982; Old^ 1983) . . " 

We have learned from past innovations in social studies curriculum 
that the confidence and cooperation of teachers is required for success- 
'ful application with students. "New social studies" materials and more 
recently citizenship education strategies preseilted teachers with cur- 
riculum materials which were mainly in the age-old nonthreatenii\g print . 
medium. The obvious question. is: if success was limited then, how can- 
•we expect to successfully innovate using a completely new microelectronic: 
medium? 

One response is that we are just finding the appropriate medium for 
some of the .older messages of the social studies curriculum. The more ^ 
open, interactive, information-fed format of learning based on the new 
technology can help to promote inquiry and problem-solving learning. 
Debugging can provide some powerful lessons in both logical and critical , 
thinking. Programming requires conceptualizing and a series of / 
hypothesis-testing activities. Moreover , today there is a nonhostile 
environment for discovery learning, perhaps because it is in the techno'- , 
logical mode. The social and economic climate tends to encourage all 
types of computer education. ' 

6. How Will the Revolution in Information Technology Affect Human 
Interaction in Schools and Classroom ? / 

Educators from 12 European nations at the computer technology work- 
shop last fall discussed several concerns about the humaij effects of 



computerization in schools (Council for Cultural Cooperation 1982) ..v One 
of these .was- teacher fear of .replacement by technology. Another was the 
threat of replacing teachers with technically trained persons from the 
business world • Participants determined that teacher replacement was 
far-fetched. And, although the hiring of teachers with business Vorld 
experience with computers was encouraged for some vocational programs, 
proposals and recommendations were byilt around the assumption that sub- 
ject area teachers will learn enough about computing through inservice 
or basic teacher education courses to be able tb use the technology as a 
teaching tool in their subject area. Two important changes in the ' 
teacher's role were predicted however: . teachers will no longer be the 
prime source of information,; and teachers will develop new skills and ^ 
will become more professional. 

Not too many years ago American teachers could be ,heard to express 
concerns about being replaced by computers. Some had conjured up images 
of a clanking metal robot with flashing ^ lights teaching World History "in 
a droning electronic voice. Now, computers are hardly threatening 
because they are everywhere visible outside the school— the grocery store 
checkout, the appliance section of department stores, post offices, 
travel agencies, brokerage firms, airline ticket counters, nursing sta- 
tions in hospitals, and in the living. rooms and offices of favorite soap 
opera characters. Increasingly, teachers can be heard expressing impa-' 
tience at not having a microcomputer for their own classroom. 

One of the human problems about which American sociologists and 
psychologists liave expressed concern is the impersonality of computers. 
Computers will not adjust to us as people do. They adhere to a specific 
prbgrami A typical example is the kind of irritation one feels after 
many years of paying the. light bill on time when on return from vacation 
a short unpleasant letter is found threatening to turn of f the power 
because the payment is three days late. The telltale dot-matrix print 
in the letter reveals that it was prepared by a computer. But how do 
you explain your situation to an impersonal, inflexible, and cold 
machine? - .-^ 

On the -Other, hand, in some situations computers have been found to 
be more "humane" by reducing embarrassment and put people more at ease. 
Patients in hospitals preferred computer interviews, and alcoholics more 
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honestly reported their alcohol consumption to computers than to sympa- 
thetic human interviewers (Calhoun 1981), Computers do not give us a 
glance of disapproval or a condescending response— unless prograiraned to 
do so,. Certain school children may be better motivated to learn in com- 
puterized trial-and-error learning modes in which they feel free to make 
errors without receiving disapproving glances or remarks from teacher - 
and. classmates. . * ' , 

' Will we lose the opportunities for cooperative learning a'rid group 
discussion afforded by traditional print-oriented classrooms? White; 
(1982) reported a study conducted at Teachers College in which pupils 
interacted with each 'other more in the computer room than in the rejfular 
classroom. Moreover, much of the interaction in the computer room was 
concerned with learning, while in the print-oriented classroom muqh liess 
of the interaction was' productive. i 
Telecommunications ^ can add another dimension of humcin sharing to 
the microcomputer and video screens. - Telecommunications make interaction 
possible between student groups across many miles, across continents.} 
In addition to exchanging information, they may also exchange expressions 
of attitudes and feelings. The process could be beneficial for human 
understanding across regions and across nations. 

^ Overall, there is every indication that electronic learning need 
not be dehumanizing and can, in fact, promote humanistic and democratic 
attitudes if pfogrammed properly and used in an open and interactive 
manner. 
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The resources described. in this chapter have been entered into the 
ERIC (Educational Resources Information Center) system. ; JBach is identi- 
fied by a six-digit number and two letters: "EJ" for -journal articles, 
"ED" for other documents, i\bstracts of and descriptive information about 
all ERIC documents are published in two cumulative indexes: Resources 
in Edfucation ( RIE ) for ERIC documents and the Cumulative Index to 



Journals in Education ( CUE ) for journal articles. This information is 
also accessible through three major on-line computer searching systems: 
DIALOG, ORBIT, and BRS. 

Most,, but not all, ERIC documents are available for viewing in 
microfiche (MF) at libraries that subscribe to the ERIC collection. 
Microfiche copies of these docunents can also be purchased from the EftIC 
Document Reproduction Service (EDRS) , P,0, Box 190, Arlington, VA 22210. 
Paper copies (PC) of some ERIC documents may also bfe purchased from EDRS. 
Information about the availability of every ERIC document listed is 
included at the beginning of the abstract, along wigh;,]^rices for both 
microfiche and paper copies. When ordering from EDiR^, be sure to list 
the ED number, specify either MF^ or PC, and enclose a check or money 
order. Add postage to the MF or PC price at the rate of $1.55 for up to* 
75 microfiche or paper copy pages. Add $0.39 for each additional 75 
microfiche or pages. One microfiche contains up to 96 document pages. 

Journal articles are not available in microfiche. If your local « 
library does not have the relevant issue of a journal, you may be able * 
to obtain a reprint from University Microfilms, 300 N. Zeeb Rd. , Ann 
Arbor, MI 48106. The following information is needed: title of the 
periodical or journal, title of article, name(s) of author (s) , date of 
issue, volume number, issue number, and page numbers. All orders must . 
be accompanied by payment in*,full, plus postage. Contact University / 
Microfilms for current price information. 
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The author suggests the computer simulation game as a powerful moti 
vational and teaching tool in rtiany grades and siibject areas. He briefly 
describes a few social studies and science computer simulation games. 

Bolton, Harold and Mosow, David K.- "Microcpmputers in the Classroom: A 
Foot in the Door." Educational Computer 1, no. 3 (September/Octobe 
' 1981), pp. 34-36. EJ 268 688. 

' Studies teacher and student attitudes toward computer assisted 
instruction. High school and middle school teachers and students, were 
given a knowledge/attitude survey before and after a simulation exercise 
on the microcomputer. Results show that attitudes toward computer- 
assisted instruction improved after the simulation* 

Diem r Richard A. Computers in the Social ^Studies Classroom. How to Do 
It Series, Series 2, No. 14 (Washington, DC: National Council for 
the Social Studies, 1981). 8 pp; ED 209 165. EDRs' price: MF- 
$0.97 plus postage. PC available only from. National Council for 
the Social Studies, 3501 Newark St., N.W. , Washington , DC 20016 
($1.50/3 quantity discounts available). 

Introduces social studies teachers to computers and suggests ideas 
for potential applications in the social studies classroom. A. good 
introduction to a vari,ety of related topics. 

Hantula, James. Using the Conputer in the Social Studies Classroom . 

Paper presented at the Annual Meeting of the National Council for 
the Social Studies, . Houston, 1978. 13 pp. ED 164 424. EDRS price 
MF-$0;97; PC-$2. 15,. plus postage. 

Discusses classroom use of computers in social studies, and some 
problems and impediments. • Provides exan^les of computer projects of 
special interest to social studies teachers. Suggests various uses of 
computers and describes their advantages. 

Hodges, James O. A Bibliography of Micr(S8tomputer Software for Social 
Studies Education . (Richmond, Va. : \>^rginia Dept. of Education, 
1982). 58 pp. ED 224 727. EDRS priced MF-$0.97; PC-$5. 65 , plus 
postage. Al^so available from Social Stuai^es Service, Virginia Dept 
of Education, P.O. Box 6-Q, Richmond, VA 2i^6 (single copies free 
while .supply lasts) . \ \ 

More than 160 elementary and secondary social Nstudies programs are 
in this annotated bibliography. The annotations are\derived from sup- 
plier catalogs rather than user experience and einaly^s. ^ 

Klassen, Daniel L.. Computer Simulation in the Social Sciences/Social 
Studies . Paper presented at the Association for Educational Data 
Systems Arihual Convention, New Orleans, 1973. 8 pp. ED 087 429. 
' EDRS price: MF-$0.97*; PC-$2. 15, plus postage. 

An older paper discussing the use of computers as instructional 
tools' in secondary school social studies education, especially the "new 
social^tudies." Gives examples of simulations, including those useful 
in introducing the sti^ent to dynamic marketing^ political and demo- 
graphic analyses, r 



Lewis, Law;penc^^^l. "All-Purpose Learning Games for Computer-Assisted 
Instruction." . Journal of Geography 78, no. 6 (November 1979), 
pp. 237-244. EJ 216 783. 

Describes a package of programs developed to blend entertainment ^ 
with geography learning objectives. The games can be adapted to a wide 
range of subject matteir and to various educational levels. 

Martorella, Peter H. and Kohn, Dixie. "Computer-Related Materials in 
. the Social Studies/Social Sciences." Social Education 34, no. 8" 
(December 1970), pp. 899-908, 916. EJ 030 672. 

An older, pre-microcomputer article that provides a framework for 
the social studies educator to. use in developing a basic understanding 
of the. educational uses of the computer related to social studies/social 
science. Discusses use of the computer as a teaching device and as a 
•tool for information storage and retrieval. 

"My Favorite Software." Electronic Learning 2, no. 2 (October 1982), 
pp. 50-55. EJ 270 063. 

A list of 93 programs favored by educators, compiled from a ques- 
tionnaire sent to 2,000* teachers and administrators. Included are pro- 
grcuns for use both in administration and in teaching; several content 
areas, including social studies, are covered. Ordering information and 
comments on program use are included. ^ 

Shaw, Keith. "Some Educational Uses of Computers in UK Schools." SASTA 
Journal, no 812 (August 1981), pp. 1^-25. EJ 252 853. 

Discusses current uses of computers in United Kingdom 'schools . 
Suggests reasons why ^ teachers are using computers. Describes applica- 
tions in simulation; model construction,' evaluation, and modification; 
and academic gemies. 

Stewart, L.R. "Here's What Classroom Computers Can Do. " American School 
Board Journal 169, no. 3 (March 1982), pp. 32-45. EJ 259 510. 

Briefly outlines how computers can be useful in teaching nine dif- 
ferent subjects, including social studies, and in managing the central 
office. 



Visich, Marian, Jr. The Use, of Con^uter Simulations in High School Cur-? 
ricula (Stony Brook, NY: State University of New York, Huntington | 
Computer Project, 1974) . 36 pp. ED 089\.740v EDRS price: MF- 
$0.97; PC-$3.90, plus postage. 

Describes a number of pre-microcomputer simulations for high school, 
including some -in social studies, and presents. ja#,ie valuation of their 
use. Outlines some of the situations in which coinputer simulations can 
make, a significant contribution to learning. J- ^ / 
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